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HERMAN BOERHAAVE , 

A.L.M. Pin los. and M. D 
PROFESSOR of PHYSIC^ 

IN r l LI K 

University of LE TD E N, 

PrES IDENf OF Tfll! CoU.EtiK OF ClTlRO'Kfi HN¥ 
in that City, 

Fellow of the RoyalSoci'etv 
of LONDON^ 

AND 

Member, of the Royal Academy of 
Sciences at RAR1S, &c. 

Honoured SIR , 

A N Addrefs to You in Englifh needs no 
Apology, fince it is well known to 
all, who have the Happinefs pf an intimate 
Acquaintance with You, that not only the 

1 ti ?*/r 



DEDICJTJON. 

EngTtJJj) but likewife all the other Ei ropean 
Languages, in which any Pieces valuable for 
the Improvement of Lcarnim’ have been 
publifhed, are alike familiar to You. 

The Honour You have done me in com¬ 
municating to the Royal Society through 
my Hands thofe curious and elaborate Ex¬ 
periments you made upon §ukkfiher^ can¬ 
not be acknowledged by me in a fitter Man¬ 
ner, than by dedicating to You this Ihirty- 
ninth Volume of £ Phi!ofaphical Tranfaffitonsi 
•which likewile gives me an Opportunity of 
publickly thanking You for the many Marks 
of Friendship and Efteem I have received 
at your Hands, for the Civilities You have 
always Shewn my Friends, and the Ho¬ 
nour You have done me in continuing an 
Epiftolacoiy Correfpondence ever fince I left 
Leyden. 

I reckon it a great Happinefs, the having 
been near five Years one of your Pupils, 
during which Time You were fo kind as to 

dire<a 



D E D IC JTIO N. 

direct and advilc me in all my Studies; and 
I gratefully oven, that it was You who firft 
led me into thole Philof.phical Rcfearchcs, 
which have fince procured me the particular 
Favour of our Worthy Prejident , and the 
great Honou • conferred upon me by Him, the 
Cornell and Fellows of the Royal Society, 
in chufing me One of their Secretaries. 

Were .thefe Volumes published in the 
Name of the Royal Society, they would 
not require the Patronage of any Particular 
Pcrfon; a Sanction from that Illuflrious Body, 
which hath all along fo juftly been in the 
higheft Eftecm among the Learned, would be 
a fufiicient Protection for the Publiflicr: But, 
as they contain only lome of the Papers which 
have been read at their Aflemblies, the pub¬ 
lication of which is left to the Difcrction of 
the Secretaries, the Editor becomes anfwcrable 
for what he communicates to the Publick 5 
therefore, as to the Share I have had in collect¬ 
ing and publifhing thefe Memoirs, I beg Leave 
to apply to You for Protection, who are a 

thorough 
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thorough Judge of their Uf-fulnefs, and who 
have, by your univcrfsl Knowledge, de- 
fervedly obtain’d a Place in the full Rank 
of Learned Men. 

I hope You will accept this as a Token of 
the moft {Sincere Refpe<5t and higheft Re¬ 
gard, which I {hall ever retab for You, being, 

SIR , 

* 

, Tour moft oblige L 

LONDON ,, J * 5 

'■ 'K*- and moft devoted, 

humble Servant, 

Cromwell Mortimer, M D. 

Secretary to the Royal Society, and 
Fellow of the Royal College of 
Physicians, LONDON* 
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Numb. 444,. 

PHILOSOPHICAL 

TRANSACTIONS 


For the Months of November and \December , 17 36. 


The CONTENTS. 

I. An Account of a Shock of an Earthquake felt in 
Suflcx on the 15th of Oaober, Anno 1734. com¬ 
municated to the Royal Society by his Grace 
Charles Duke of Richmond and Lenox, &c. 
F. R. S. And of another in Northamptonfhirc, 
in Odober, Anno 1731. by the Rev. Mr. Wafle, 

II. Hermanni Boerhaave, A. L. M. Thilofoph. 
& Med. Doll. Mcdicinx in Univerftate Lci- 
denfi TrofeJJ'. Colleg. Chirurgic. c Praf. Reg. Soc. 
Lond. necnon Reg. Scicnt. Acad. Parifienf. Socii, 
de Mt;rc ur 10 Experimenta. 

III. A Letter to the Rev. John Thcoph. Dcfagu- 
licrs, LL.D. F.R.S. from Mr. Martin Trie- 
wald, F. R. S. Captain of Mcchanicks, and Mili¬ 
tary Architcd to his Swedilh Majesty, concern - 
ing an Improvement of the Diving Bell. 

IV. A Letter from Samuel Dale, M.L . to Sir Hans 
Sloane, Bari. F ref dent of the Royal Society, con¬ 
taining the Defer ip t ions of the Mode-Deer of 
New-England, and a fort of Stag in Virginia} 
with fame Remarks relating to Mr. Kay’s De¬ 
scription of the flying Squirrel of America. 

V. An Attempt to explain the Phenomenon of the 
horizontal Moon appearing bigger, than when ele- 

voted 



The CONTENTS. 

•voted many Degrees above the Horizon: Sup¬ 
ported by an Experiment. By the Rev . ]. r. l)e- 
iagulicrs, LL. D. F.R.SCommunicated jan. 


30, t 734*5'. 

VI. Jf# Explication <9/ Experiment made m May 
1735', as a farther Confirmation oj what was 
fatd in a Taper given in January 30,1734-^ to 
account for the Appearance of the horizontal 
Moon feeming larger than when higher . By the 
Same. 

VII. A Letter from Jofeph Atwell, D. D. F.R.S. 
and Rrincipal of Exeter College, Oxford, to Dr. 
Mortimer, R. S. Seer, containing fome Obferva 
tions, on a Man and Woman bit by Vipers. 

VIII. An Account of fome Elc&rical Experiments in¬ 
tended to be communicated to the Royal Society 
by Mr. Stephen Gray, F. R. S. taken from his 
Mouth by Cromwell Mortimer, M.D. R.S. Seer, 
on Feb. 14, i73f-<>. being the Day before he died. 

IX. Some Thoughts concerning the Sun and Moon, 
•when near the Horizon appearing larger , than 
•when nearer the Zenith 5 being Fart of a Letter 
from James Logan, Efqs to Sir Hans Sloanc, Bart. 
Frejident of the Royal Society, &c. 


Printed for T. Woodward, at the Half Moon, 
between the Two Temple-Gates in Fleetjlreet 5 
and C. Davis, the Comer of Fater-nofter-row, 
next Warwick-lane 5 Printers to the Royal 
Society. M.dcc.xxxviii. 
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Numb. 43 & 
Beginning Vol. XXXIK. 

PHILOSOPHICAll 

TRANSACTIONS 

For the Months of January y Febr. and March , 1735. 


The CONTENTS. 

I. A Catalogue of the Fifty Plants, from 
Chelfea-Garden, prefented to the Royal So¬ 
ciety by the Company of Apothecaries, for the 
Year 1733. purfuant to the Direction of Sir Hans 
Sloane, (Bart, Med. (Reg* Rr&f, Col (Reg. Med . 
t? Soc. (Reg. by Ifaa<; Rand, Apothecary . 
F. < 2 ^ S. Bort. CheL <Prdf. ac RrMec. (Botan. 

II. A Catalogue of the Eclipfes of JupitcrV Sa¬ 
tellites, for the Year 173 6. computed to the 
Meridian of the Royal Obfervatory at Green¬ 
wich, by James Hodgfon, K R* S, Mafter of 
the (Royal Mathematical School in ChriftV-Hof- 
pital, London. 

III. The apparent Times of fuch of the Immer- 
fions and Emerfions 0/ JupiterV Satellites , 
as are vifible at London, in the Year 173d. 
together with their Configurations at thofe Tmes> 
reprefented in a flat c, by the fame, 

1 Y. An 



The C O N T E N T S. 

IV. An Account of fome ObferVations of the Eclipfcs 
of the Firft Satellite of Jupiter, compared 
with the Tables , by the fame. 

Y* Experiments and Obfervations upon the 
Light that is produced by communicating Elec¬ 
trical Attraction to animal or inanimate (Bo¬ 
dies, together with fome of its moft furprlfmg 
EjfeBs 5 communicated in a Letter from Mr. Ste¬ 
phen Gray, F. < 2 {. 5 . to Cromwell Mortimer, 
M D. % S. Seer. 

VI. J general Method of deferring Curves, by 
the InterfcElion of Right-Lines, moving a- 
bout foints in a given Plane. In a Letter to 
Dr. Hoadly, by the Mr. Braikenridge. 

VIE Extract of a Letter from M. GeofFroy, 
Cbemift, Member of the Royal Acade¬ 
my of Sciences at Paris, and F. ^ S. to Sir 
Hans Sloane, Bart. Brtfident of the Royal 
Society 5 concerning Mr. Seignette’r Sal Pc* 
LYCHRESTUS RupELLENsis, andfome other 
Chemical Salt?. (By T. S. M V* 


I. A Car* 



L A Catalogue of the F r r T Y Plant s a from 
Chelfea-Gardcn, prefailed to the Royal So¬ 
ciety by the Company of Apothecaries, for the 
Year xy?^. purjuant to the'Direclion of Sir IT ms 
Sloanc, (Bart* Med. (Pyg. (Praf. Col. Beg. Med. 
& Soc. Beg. by Iliiac Rand, Apothecary . 
F. B(. S. Hort . ChcL Traf. ac Brake. Bo tan. 


55 1 ' A BROTANUM mas, anguftifoliura, 

ui,i i us< c. 11.13b. 

yjx. A- Abrotanum mas, anguflifolium, feg- 

mentis foliorum tcnuifiimi«. 

55-3. Anonis florc minimo 5 Siliquis craifis in L- 
liorum alis fcflilibus. 

Ononis lutar, fyhejlrh Minium. Col uni. lacpR 304 
Buphthajinum Crcticum; Cotufu facie, floie 
albo. 13 re\ n. Cant, t, f, 7 5 ** 

555. Cicer farivum. C. l>. 347. 

556. Convolvulus Amcricanus, minor; Polygmi 
fubbirfuto folio j florc pwvo, oltuIcp, yatente. 

3-Iuic accedit / "Jlmi-Clandi. Hort. Malab. it. 
p, 131. Tab. 64 

^7. Convolvulus major, redue, Creticu", argen- 
teu c . JN'lor. TTifl. z. p. 11. 

5-58. Convolvulus ramolus, incanus; foliis Pilo'cl- 

1 &\ C. B. 294. < 

55'9 > lilscagaus Orientali?, nngufhfolius j fru&u 
p irv(j, Oliv;c for mi* fub'lulci* i. Cor* £3* 

. ZiMiphus alba. Cluf.Hifl.z9. 

. ybo. Fraxinus florifera, botryoidcs. Morii. H. 

Reg. Blef, abj. * 

5 A *<>*• 


A 



U ) 

$61. Granadilh Hifpanis; Flos Paflionis ItiH'’ 
Col. in Rccch. 889. 

563. Granadilla; folio tricufpidi, htiori; floro ini- 
nimo. An 

Granadilla, foho 1rhujpidi\ fore parvo, Javcl¬ 
ient e. '1. Inlt. 240 ? 

5-63. Hyftopus; rubro (lore. C. B. 217. 

564. Jafminum Azoricum, trifolium; floro albo, 
odontiffimo. H. Amft. 1. p. if9. 

5 6$. Lachryina Job. Cluf. Htft. CCXVI. 

$66. Lotus haemorrhoidalis, humiliordc candidior. 
T.Inft. 403. 

$67. Lychnidea Caroliniana; fioribusqualiumbel- 
latim-difpofitis; foliis lacidis, craflis, acutis. Mar- 
tyn Hift. p. 10. 

568. Marrubium album, vulgarc. C.B. Pin. 230, 

569. Mirrubium album, anguftifolium, pcrigrinum } 
Ibid. 

570. Marrubium album, latifolium, peregrinum; 
Ibid. 

571. Mentha hortenfis, prior. Fuchf.Hift. 288, 

* 57a. Mentha prima. Dod. Pcmpt. 9$. 

573. Mentha hortenfis, verticillata; Ocimi odore, 
C. B. Pin. 227.. 

Mentha quarta . Dod. Pcmpt. 95s, 

574. Mentha fylveftris ; rotundiorc f >lio, C. B. 

Pin. 227. * 

575*. Mentha fylvcflris j rotundiorc folio ; purpu- 

rco flore. Bor. Monfp. _ 

$76 . Mentha fylveftris, fpicata, latifolia, hiifuta. 
577. Mentha Piperitis. Off. Lond. 

Mentha ; Spiels hrevioribns & habitionbus 5 fo~ 
His. Men thee fujeee ; fapore fervido Piper is. Raij. 
$>yn. Ed. 3, p. 234. 57$. 



. (I) 

578. Molucca lasvis. Dod. Pempt. 92. 

579. Momordica vulgaris. T. Inft. p, 103. 

580. Momordica Zeyianica, pampinea, fronde, fru- 
<du longiori. Ibid. 

Pandi Pavel . Hort. Mil. 8. 17. 

581. Omphalodes pumila, vcrna ; Symphjti fo¬ 
lio. T. Jnft. 140. 

Onagra Bonarienfls, villofa j fiore mutabili. 
Hort. Elt. 197. Tab. 219. 

5-83. Paronychia Hifpanica. CluC Hift. CLXXXII. 

584. Phytolacca Americana j majori frudu. T. 
Inft. 299. 

Solatium magnum Vtrghiiamm nibrunu Park 
Theat. 347. * 

585. Phytolacca Mexicana ; baccis Scffilibus. Hor. 
EU. 318. 

586. Phytolacca Americana, minor ; baccamono- 
pyrena. 

Solanoidcs Parifienfium. 

587. Ptarmica Orientalis *, Santolin* folio j fiore 

minori. T. Cor. 37. ..... 

y88. Rapuntium Trachclii folio •, fiore purpura- 

feente. Plum. Cat. p. 5. 

589. Ricinoides Americana *, Aim folio, oblongo. 

A Dno. Houflon. ... 

An Ricinoides Americana, Cajlanes j olio. Plum 


Cat. p. ao. 

590. Scabiofa ftelhta, Orientalis; fiofeuhs margin 
nalibus fimbriatis 

Spcrmacoce ; vcrticillis tenuoribus* Wort. 

Elt. Tab. 277. f. rS 9 - .. . T> , 

5'92, Symphoricarpos; foliis alatis. Hort. Elt. 371. 

Tab. 278. 

A 2, 593 * 



( 4 ) 

593 * Tanaectum Africanutn, arborefcens; foliis 
Lavendula; multifido folio. Hort. Amtt. a. p. aoi. 

5-94. Telephioides Grzeca, humifufa ; flore albo. 
T. Cor. $0. 

595 1 . Tithymalus Americanus, ramofifliraus; 0 :i» 
mi minor is folio. A D. Houfton. 

596. Turnera frutefcensj Ulrai folio. Plum-, Nov. 
Gen p, 1 5. 

5-97. Turners; Lycopi folio; flore ampliorc*. 
Cijhis \ Urt km folio ; Jlore luteo j vafe tilts irk 
gouts. Sloan Hitt. Vol. I. Tab. 127. fig. 4 & y. 

598. Virga aurea, major; foliis glutinofis < 5 c grave- 
olentibu?. T. Inft. 484. 

599. Virga aurea$ Ulmi'folio; Virginian:?. 

Virga aurea Americana , afpera *, folks brev/ork 

bits f erratic. Hort. Elt. 411. 

600. Vitex foliis anguftioribus j Cannabis raodo 
difpofitis. C.B, Pin. 475". 


n. 4 



( 1 ) 

II. / Catalogue of the Eclipfes of JupiteiV Sa¬ 
tellites, for the tear 1 7 } 6. computed to the 
Meridian of the Royal Obicrvatory at Green¬ 
wich, by James Hodglon, id. R. S. Mafter of 
the (Royal Mathematical School tn Chrift’j.HoI- 
pital, London. 

Tici IPSES of the frft Satellite of Jupiter. 


D. 

H. 

M. 

s. : 

D. 

11. 

M. 

S ] 

ML 

II. 

D. 

S. 




• 


^imnn r 

21 

35 

2 > 

■>0 

12 

45 

54 

January. 


i7 

16 

4 

12 

12 

7 

H 

54 

linmei lions. 


10 

21 

10 

5 

33 

1 

3 

5<> 

24 

21 

1 

20 

43 

12 

5 6 

5? 





22 

23 

30 

50 

2 7 


41 

5 f > 

Jupiter and the Sun 

n 

17 

59 

46* 

29 

9 

10 

40 

in 

Conjunction. 

26 

12 

28 

44 

31 

3 

39 

45 





28 

6 

57 

41 





27 

10 

20 

4 





April. 


29 

.4 

43 : 

3? 


March. 


linmei fio is 


3° 

2 3 

17 

3 

Immu lions. 

1 X 

22 

8 

4 1 

February, 


1 

1 

26 

40 

3 

16 

37 

36 

Immcifxons. 


2 

4 

19 

11- 

51 

21 

10 

39 

4 

7 

11 

4 

0 

3 1 

22 

t 

17 

45 

3 * 

0 

8 

53 

40 

9 

0 

4 

14 

3 

12 

14 

15 

8 

3 

22 

42 

10 

18 

33 

01 

5 

6 

42 


0 

2' 

5 * 

43 

12 

1 3 

1 

5 ? 

7 

1 

n 

3 2 

11 

l6 

20 

11* 

»4 

7 

3 <> 

39 

8 

19 

40 

M 

13 

10 

49 

49 

l6 

1 

59 

24 

10 

14 

8 

5 « 

*5 

5 

18 

51 

17 

20 

28 

7 fc 

tz 

8 

37 

44 

l6 

23 

47 

5 2 

19 

14 

46 

47 

14 

3 

6 

30 

1*8 

18 

16 

52 

2 J 

9 

25 

?6 











2 3 
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Eclipses of the fivjl Satellite of Jupiter., 


D. H. M. S. 


23 3 54 4 

24 22 22 41 

26 16 51 16 

28 11 19 48 

30 5 48 21 

May. 

Immeffions. 


2 

3 
5 
7 
9 


o 16 50 

18 45 20 

13 13 45 ' 

42 10 

10 33 


7 

2 


D. 

H. 

M. 

S. 

D. 

H. 

M. 

S. 

4 

15 

*3 

50* 

22 

9 

59 

28 

*5* 

6 

9 

41 

59 

24 

4 

J 4 

8 

9 

4 

22 

10 

38 

5 

13 


Emerfions. 


11 

x 7 

06 

22 




13 

13 

11 

34 

30* 

24 

6 

45 

15 

6 

2 

39 

2f> 

X 

14 

4 

17 

0 

30 

50 

27 

19 

42 

50 

18 

18 

59 

*0 

29 

14 

It 

48* 

20 

*13 

27 

XI* 

31 

* S 

40 

45* 

22 

7 

55 

23 





24 

2 

23 

37 


Air gust. 



25 20 51 51 


10 20 38 55 


27 15 20 


12 15 

14 9 

16 4 


7 i 5 
35 34 
3 SO 


17 22 32 5 

19 17 o 21 

21 11 28 34 

23 5 56 46 

25 o 24 56 

26 18 53 8 

28 13 21 21* 
30 7 49 25 

June. 

Immerfions. 

1 2 17 34 

20 45 43 


8 * 


29 9 48 27 

July. 

Immerfions. 

1 4 16 45 

2 22 45 9 

4 17 *3 32 

6 n 41 57 

8 6 10 28 

10 0 38 53 

11 19 7 24 

13 13 35 55 * 
15 8 4 32 r 

17 a 33 14 

18 21 x 57 
20 15 30 40* 


Emerfions. 


3 9 47 

21 38 50 

i6‘ 7 53* 

IQ 3 6 57 

5 6 •. I 


# 


10 23 35 11 

12 l8 4 22 
14 12 33 33 * 
1 6 7 a 48 


18 1 

19 20 


32 2 

1 *2. 


21 14 30 36* 

23 8 59 55 

25 3 29 14 

26 21 58 36 

28 16 27 57* 

30 10 57 41 * 

Sep- 



C 7 ) 

Eclipses of the firft Satellite of Jupiter. 


D. H. M. S. 


September. 

Emerfxons. 

1 5 26 46 

2 23 56 10 

4 18 25 34 

6 12 55 °* 

8 7 24 27 

10 1 53 59 

*1 20 23 18 

13 14 5 2 44 

15 9 22 9* 

17 3 33 

18 22 20 55 

20 16 50 19 
22 ii 19 4°* 
24 5 49- 1 

26 o 18 20 

27 18 47 39 

29 13 16 55 * 

October. 

Emerfions, 

1 7 46 10* 

3 2 15. 24 

4 20 44 43 

6 15 13 , 48 


D. 

H. 

M. 

S. 

8 

9 

42 

58* 

10 

4 

12 

5 

11 

22 

41 

10 

13 

17 

10 

I5 # 

15 

11 

A 

39 

15* 

17 

6 

8 

12 

19 

0 

37 

8 

20 

19 

6 

• 0 

22 

13 

34 

5 2 

24 

8 

3 

40* 

26 

2 

3 2 

28 

27 

21 

1 

8 

29 

15 

2 9 

47 

3 i 

9 

58 

.26* 


November. 


Emerfions. 


2 

4 

2 7 

5 

3 

22 

55 

38 

5 

*7 

•24 

8 

7 

it 

5 2 

3 6 

9 

6 

21 

3 

11 

0 

49 

2 6. 

12 

*9 

*7 


14 

n 

40 

6 

16 

8 

14 

21* 

18 

2 

42 

35 

1*9 

21 

10 

46 


D. H. M. S. ' 


21 15 38 55 

23 10 7 3 

25 4 35 7 

26 23 3 11 

28 17 31 13 

30 11 59 16 

December. 

Emerfions. 

2 6 27 16* 

4 o 55 *2 

5 19 2 3 8 

7 *3 5i 3 

.9 8 18 57» 

11 2 46 51 

12 21 14 46 

14 15 42 41 

16 10 10 36 

18 4 38 32* 

19 2 3 6 2 7 

21 17 34 25 

23 12 2 23 

25 6 30 22 # 

27 o 58 23 

28 19 < 26 24 

30 *3 54 2 9 


Eclipses 






Eclipses of the fecond Satellite of Jupiter. 


D. H. M. S. 


January. 

Immerfions. 

Jupiter and the Sun 
in Conjunction. 


25 2 49 26 

28 16 7 8 

February. 

' Immerfions. 

1 5 2 4 59 

4 18 42 55* 

8812 
11 21 19* 16 

15 10 37 39 
18 23 56 5 

42 13 14 35 

26 2 33 14 

29 *5 51 55 

March. 

Immerfions. 

4 5 10 40 

7 18 39 29 

11 7 48 18 

24 21 7 9 


D. 

H. 

M. 

s. 

IX 

II 

M. 

S. 

18 

JO 

24 

57 





2 r 

2 3 

44 

46 


June. 


25 

13 

3 

3 ° 

Immerfions. 


29 

2 

22 

I 2 







* 


I 

t 

43 

9 V 


ARRii.'. 


4 

15 

O 

15 

Immerfions. 

8 

'ii 

4 

*7 

17 

34 

18 

18 

I 

15 

40 

52* 

15 

6 

5 2 

2 5 

5 

4 

59 

28 

1 8' 

20 

8 

3 “ 

8 

18 

*7 

59 

22 

9 

25 

47' 

12 

7 

3 6 

25 

25 

22 

43 

I 

15 

20 

54 

45 

29 

12 

O 

25 * 

ip 

10 

12 

54 





22 

2 3 

30 

rS 


July. 


26 

12 

48 

59 


Immerfions 

• 

3 ° 

2 

6 

49 

3 



5 $ 



I 

17 


May. 


5 

14 

35 

33 * 


Immerfions. 

10 

13 

3 

J 7 

53 

u 

20 

10 

3 

1 5 

24 

37 * 

17 

6 

2 9 

19 

7 

4 

42 

14 

20 

19 

47 

35 

10 

17 

59 

47 





14 

7 

17 

12 


Ememon$« 


17 

20 

34 

32 




54 * 

21 

9 

5 i 

47 

24 

11 

59 

24 

2 3 

8 

58 

28 

1 

18 

*9. 

28 

12 

2# 

4 * 

31 

14 

37 

9 * 


August. 



Eclipses of the fecond Satellite of Jupiter. 


D. H. M. S. 


August, 

Emerfions. 

4 3 56 o 

7 17 *4 59 

11 6 34 5 

14 19 53 *3 
18 9 12 32* 

21 22 31 54 
25 11 51 23* 

29 1 10 54 

September. 

Emerfions. 

1 *4 30 3 * 

5 3 50 11 

8 17 9 55 

12 6 29 36 

1$ *9 49 l 5 


D. H. M. S. 


1998 51* 
22 22 28 25 

26 11 47 54 # 
30 1 7 18 

October. 

Emerfions. 

3 14 26 42 

7 3 45 54 

10 17 5 1 

14 6 24 0* 

17 19 42 48 

21 9 1 24* 

24 22 19 55 

28 11 38 10 

November. 

Emerfions. 

1 o 56 19 

4 14 14 17 


D, II. M. S. 


8 3 32 1 

11 16 49 37 

15 671* 

18 19 24 7 

22 8 41 22* 

25 21 58 22 

29 II 15 l6 

December. 


Emerfions. 


3 

0 

32 

5 

5 

13 

48 

4; 

10 

3 

5 

0 ** 

i 3 

10 

22 

0 

i 7 

5 

33 

47 5 

20 

18 

55 

30 

24 

8 

u 

15 

27 

21 

29 

6 

3 i 

10 

45 

59 


B. 


.Eclipses 
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Eclipses of the third Satellite of Jupiter. 
D. H. M. S. 


D. H. M. S. 


January. 

Immei fions. 

Jupiter and the Sun 
in Conjunction, 

£9 10 18 


February. 

Immcrfions. 


5 

14 

3 


12 

18 

n 

3 

34 

*9 

22 

4 

26 

27 

2 

5 

49 


Emerfions. 

27 

5 

39 

38 


March. 

Immcrfions. 

5 6 7 *5 

12 10 8 56 

19 24 10 48 

26 18 12 19 


19 17 4 j 8 

26 21 40 43 

Aprh,. 

Immerfions. 

2 22 13 45 
10 

17 

24 10 15 

Emerfions. 

48 23 

10 5 49 •! + 

17 9 5 ° SO 

24 13 51 2 


t 5 22 id. 19 
23 2 13 1 

30 6 i I 26 

Emerfions. 


M. II. IX S. 

x 49 . 4 ? 

5 4-3 4 1 
9 47 12 

June. 

• Immcrfions. 


Emerfions. 

f> 13 3O'* 

n 17 '43* ;>y 
* 

Jury, 

Immcrfions. 


Emerfions. 

Jupiter and the Sun. 
in Oppofition. 


2 14 52 6 10 9 41 

6 .5 35 *+ » ■' 

48 2( 5 18 6 31. 


27 22 


5 14 - 


May, 

Immcrfions. 

%/ r 

1 14 15 46* 4 27 

8 18 15 16 19 10 5 4 


1 17 51 8 ;z6 17 42 i 

8 21 50 44 


Emerfions. 

5 9 40 57 

12 13 42 52 


August. 
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Eclipses of the third Satellite of Jupitefv. 


D. IT. M. S. 


August. 

Immerfions. 

Jupiter andtheSur 
in Conjunction. 


Emerfions. 


2 

21 

■13 

.42 

10 

1 

45 

56 

17 

5 

48 

40 

24 

9 

5* 

44' 

3 1 

13 

55 

7 


September. 

Immerfions. 

7 M 2 ? .n 

14 18 27 zO 

21 22 31 9 

2p 2 34 3-4 

Emerfions. 

7 17 5S 4$ 

^4 22 a 32 


D. II. M. S. 


12 2 6 7 

29 6 9 24' 

October. 

Imtiicifions. * 

6 6 37 47" 

13 10 40 28* 

•>0 14 42 27 

27 18 43 4^ 

Emerfions. 

6 to 12 if\ 
13 14 14 42 

20 x8 16 27 ! 

27 22 17 32 ! 

November. 

Immerfions. 

3 22 44 3 2 

11 2 44 3 2 

t8 64? 53 * 
25 10 4* 39 


D. II. M. S. 


Emerfions. 

4 2 18 ^ 

n 6 17 4S 1 

18 10 1 6 5 1 

25 14 15 17 


December. 

Immerfions. 


2 

14 

41 

0 

9 

18 

39 

0 

10 

22 

30 



Emerfions. 


2 

18 

13 

16 

9 

22 

10 


17 

2 

8 

28 

24 

6 

0 

11 

3i 

*0 

4 

10 


B x 


Eclipses 
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Eclipses of the fourth Satellite of Jupiter. 


D. 

H. M. S. 

Immerfions. 

January. 

D. 

H. M. 

Emerfions. 

S. 

28 

9 

3 2 

6 

February. 

28 

14 

17 

8 

14 

3 

44 

49 

March; 

14 

8 

22 

11 

1 

21 

57 

2 


2 

2 

34 

58 

18 

16 

9 

29* 

April. 

18 

20 

49 

29 

4 

IO 

21 

9 

_ 

4 

15 

2 

53 * 

21 

4 

3 l 

22 

May* 

21 

9 

14 

S 2 

7 

22 

40 

8 


8 

3 

24 

44 

24 

l 6 

47 

16 

June. 

24 

21 

32 

30 

10 

IO 

5 2 

23* 


IO 


38 

1* 

27 

4 

5 s 

33 

July. 

27 

9 

44 

29* 

13 

23 7 

If © £ 

44 ' 

August. 

30 22 6 51 

16 

0 

3 6 

52* 

September. 

1 6 

> 

15 

21 

33 

2 

5 

54 

56 


2 

IO 

39 


19 

O 

15 

.JO 

October. 

19 

4 

57 

44* 

5 

18 

35* 

0 


5 

23 

16 

0 

22 

12 

5i 

24 

November. 

22 

17 

30 

23 

8 

7 

4 

46* 

* 

8 

11 

41 

38 

25 

z 

15 

2 

December. 

25 

5 

49 

i8» 

11 

19 

22 

37 


11 

23 

54 

5 

28 

13 

30 

42 


28 

17 

58 

58 



lions 
as ar 
togetl 
ret>rei 


■cm Ti 
Emerl 
! e at L 


January. 

Of. © 6 

February. 

5 6 +3 M 

13 6 4 M 

25 6 o M L 

March. 

4 12 4 21 M 

19 4 9 M I* 

April 

2 3 41 M !• 

4 4 38 M I. 

5 9 3 M R. 

20 2 57 M^ I. 

25 1 51 M* 

May. 

2 2 16 M 

4 3 25M 

6 i- 14 M 

13 3 7 M 

29 o 26 M 

00 1 21 M 

June. 

5 ' 3 00 

00 3 14 M 


V 9 

2° 

2 21 

3 22 
1 23 

24 

24 
1II26' 


I 29 
4 30 

*1 

32 


June. 

7 1 46 

10 10 52 

11 3 3 8 

13 11 34 

14 2 8 

21 1 27 

zz 9 26 

27 9 44 

28 3 20 

29 12 00 

July. 

6 11 42 

7 2 36 

14 I 36 

15 8 4 

19 10 5 

11 3 3 i 

22 9 59 

24 12 00 

30 2 12 

31 8 41 

August. 

1 2 37 

6 4 8 

15 0 34 

16 11 37 


>g»gg> 
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ID. 

H. 

M. 


August. 


18 

9 

13 fv i 

l. 2 

4. 22 

2 

31 M 1 

4 . I 

7 24 

9 

52 A . 

R. 3 

6 

11 

5 1 A 

E. 2 

7 29 

4 

28 M 

R. r 

8 50 

10 

57 A 

K. 1 

September. 


A 1 

I 

55 M 

ft. 3 

JO| 2 

IO 

39 A 

E. 4 

;r 7 

0 

55 M 

1-:. 1 

5 2 i 5 

9 

22 A 

F. 1 

33 i 9 

9 

9 A 

E. 2 

54 22 

11 

20 A 

E. t 

55 26 

11 

48 A 

E. 2 

76 29 

6 

9 £ 

F; 3 

57 30 

1 

17 M 

K. * 


October. 


58 1 

7 

46 A 

«. 1 

59 6 

6 

38 A 

r. s 

60 

10 

12 A 

E. 1 

61 8 

9 

43 A 

E. 

62 13 

10 

40 A 



D. II. M. 


63 

64 

166 

67 


68 

69 

70 

71 

r- 

n 

74 


OCTOBCR. 

14 6 24 A 

15 i 1 39 A 

2 i /9 1 A 

24 8 4 A 

31 9 53 A 

November. 

/; A 
18 A 
7 A 
14 A 
44 A 
41 A 

49 A 


8 
11 
16 
16 
18 
22 
2 < 


75 

70 

77 

78 

79 


? 6 

6 

8 

6 r 

8 

5 


. 1 

K. j 
V. 1 
K. 1 


T. 4 


December. 

2 6 27 A 


9 

1 7 

18 
24 

80I25 


4 

6 

6 


19 A 
39 A 
39 A 
6 A 
30 A 


E. /, 
E. 5 
K. 1 
l. ; 
E. 

IE. 2 


F. 1 
E. 1 
K. 2 
K. 1 
E. 3 
K. 1 


In all 80. 


The ad and 5 th Columns, (hew the Times when the Edi}>- 
frs will happen $ the id and Cth y fhew the Kind* 1 bus, on 
the s/A of Februaryi at 6 b. 43 m * m Morning there will 
happen an Immeriion of the fecond Satellite 5 and the Number i, 
which isplaced agalnft the $th of February in the ift Column^ Je¬ 
ters to the Number 1 in the iji Column of the Plate oC LonfiguiU'* 
tmh againft which isplaced the CorrefpmdentConfiguration^ or the 
Form in which the Satellites will appear at that 1 unc* 


IV, M 



IV. An Account of fome Objections of the Eclipfes 
of the F»rft Satellite of Jupiter, compared 
with the Tables , by the fame. 


Y comparing *44 Eiipfes of the firjl Satellite 
of Jupiter, obferved between the Years 1677 
and 1731, with the Flawjeedian Tables, corrected 
by my felf, from which ‘Fables the preceding Ca¬ 
talogue of Eclipfes is deduced, I find there are 74, 
which make up near one Third of the whole Num¬ 
ber, that do not differ one Minute from the Tables; 
1.27, which arc above one Half, that do not differ 
two Minutes; 181, which arc two Thirds of the 
whole Number, that do not differ three Minutes 5 
and a 14, which arc fevcti Eighths, that do not dif¬ 
fer four Minutes, the reft not differing above five 
Minutes and one half, which is a Degree of Exaft- 
nefs fuflicient in my Opinion*to recommend the Ufe 
of thefe Eclipfes to"our Navigator*, to determine the 
Difference of Longitude, cfper i illy fincc they may 
be fecn with a Telcfeope of three Feet, as is aflert- 
ed in Page 169 of the Co/mifai/ce J)es Temps for 
the prefent Year; and if this be true, I will venture 
to affirm, That an immerfion or Kmerfion, obferved 
with this Tebfcopc, will nor differ one half Mi* 
nute from the Time obferved with the iargeft Tele, 
fcope : However that be, it is but comparing an 
Obfervation of the fame Eeltpfe, made with thefe 
two different Tdcfcopcs together, and the Difference 

nf 
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of the Times will be difcovered, which will ferve 
for ever afterwards as a Rule to ad juft the Obfcrva- 

tions. . . . 

The only View that I have in communicating 

this Paper, and in computing the Eclipfes for Time 
to come, is to encourage thofe Perfons, who will find 
their Advantage in it, to make Ufe of this Help 
for obtaining the Longitude at Sea, till better Me 
thods are offered. 


V Experiments and Observations upon the 
Light that is -produced by communicating Elec¬ 
trical Attraction to animal or inanimate !So- 
dies, together with Jome of its mofi furprijing 
EffeEls ; communicated in a Letter from Mr, Ste¬ 
phen Gray, F. S’- to Cromwell Mortimer, 
M D. ^ S. Seer. 

* 

SIR, Charter - Hmfe , Jan . 28th, 1734-3. 

I T is now fome Months ago that I promifed to give 
the Society an Account of what Experiments X 
had then made 4 but foon after there occurt'd to my 
Thoughts feveral others, which I was willing to try 
the Succefs of; which Experiments requiring an Ad¬ 
dition to the apparatus, that I might make them 
more compieat, I hope will be a fufficient Apology 
for this Delay. 

I fee you have publiftied Mr. Dufay's Letter to 
the Duke of Richmond, in the Phihfophical franf- 

affions* 
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a 0 ms t N° 431. *tis no fin a 11 Satisfaction to me, 
tint my Ele&rical Difcoveries have not only been 
confirmed by fo judicious a Philofopher as Mr. Du* 
fay ; but that he has made fevcral new ones of his 
own, more efpecially that important luciferous one, 
which put me upon making the Experiments I am 
now going to relate. 

1 fliall firft give fome Account of the Experiments 
made the laft Spring, foon after I received the Tranf- 
lation of Mr. Dufay 's Letter; then of thofe wc made 
at tny honoured Friend’s, GrauviJl JVheler , Efq; 
F.R.S. in the Months of July and Jiigufl 5 and hilly 
proceed to thofe I have made fince my Return to Ion* 
do Hi which was in September laft. 

As I had not any (ilk Lines by me ftrong enough 
to bear the Boy, 1 caufed him to (bind on forae of 
the Elcdric Bodies; and, as I concluded, found the Ef¬ 
fect the fame as mentipnqdby #r» I &ajl not 

need to t»e6tk>n 0f»we Experiment, 

but proceed to thofe that were mggefted to me upon 
Mr. Dufay’s faying, that tlicfc Snappings or Sparks 
arc not excited, if a Piece of Wood, or any other Sub- 
ftance than a living Body, be paffed over the, Perfon 
fufpended on the Lines, uniefs It be a Piece of Me¬ 
tal : From thence I concluded, that if I fufpended the 
Metal upon fftk Lines, or hid it upon any of the E- 
ledric Bodies, the Effed muft be the fame, when the 
Metal had been made Biedricd fc»y the Tube, and 
the Hand of any one was bejd neat it, and found it 
fucceeded accordingly. I began $rft wijh fome.cgf- 
mon Urenfils that were at Hand, fuch as thtflitft 
Poker, Tongs, and Fire Shovel; any of (Mpfig 
Appended upon Lines of the largeft Jewipf «jik then 
, * C. i* < the 
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the excited Tube, being applied to the Knob of 
the Poker, and after it the Hand, there was the Snap 
and Pricking felt, as I expe&ed ; and the tiffed was 
the fame, when the Tube was faft applied to the 
other End of the Poker. I had by me a three prong- 
ed Iron Jnftrumenr, which was made many Years ago ; 
its Ufe was defigned for propping up the Obfervato- 
ry Table, when I obferved the Spots in the Sun; the 
Prongs were about half an Inch Diameter, two of them 
aboi# %x Inches, and the third about 8 Inches long; 
they were tapering towards the Ends, and pointed: 
this being laid either upon Cylinders of GLifs, Ctkts 
ofRofinand BeesWax, or on a Cake of Sulphur, the 
Tube being applied to the End of any of the Legs, the 
Hand or Check being applied near the other, both the 
other Legs had the fame Effed as that to which the 
Tube had been applied j but by holding my Cheek 
near any of the Points of the Legs, the pricking or 
burning Pain was much more fcnlibly felt, and was 
fometimes felt for feveral Minutes after. I was notfo 
inquifitive at that Time about treking the Experiment 
& the Dark, that I might fee the Light proceeding 
frbm jheTron, not thinking the Ele&ricity commu¬ 
nicated to the Metals would have produced fo furpri- 
fing Phenomena, as byifce following Account of the 

<„ I come nctt'to Amount of the Experi¬ 
ments Dm mads as beginning firft 

with the Succeflfcjwe M « *tj»atjng Mr. JJufafs 
Experiment. Mtt WUw* won after, my coming to 
him, procured filk Lines Jfaong bear the 

Weight of his Footboy^a good {foufLfiJ t kitn hav- 
fufpended him upon the Lines, the Twt being 

applied 
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applied to his Feet or Hands, and the Finger of any 
one that flood by held near his Hands or Face, he 
found hirafclf pricked or burnt, as it were by a Spitk 
of Fire, as Mr. Dufay had related, and the fnapping 
Noife was heard at the fame Time; but it did not 
fuceced with us, when we applied our Hands to any 
pirt of his Body through his Cloaths, except upon 
his Legs, upon which he felt the Fain through hit 
Stockings although they were very thick ones. 

a. Being defirous to make the Experiment upon 
another Species of Animals, we took a large white 
Cock, and fufpended him upon the Lines firft alive, 
and the Effe£t was the fame as on the Boy, whether 
we applied our Fingers to any Part of his Body, ot 
our Check to*his Beak, Comb or Claws; then the 
Cock wis killed, and put on the Lines again, and we 
found very little, if any, Difference, from the Effcd: 
it hid on us when the Cock was living*. We then 
caufed the Cock to be ftripped of his Feathers, and 
the DhBfefiikde ftdfln what ms been faid before was 
not Very great. 

3. We took a lirge Sirloin of Beef, that came from 
an Ox that had been killed two Days before, and 
fufpended it on the (ilk Lines; then the Fingers held 
near any Part of it, there was a Snapping* and the 
Fingers Were puffed or pricked, 3 but the Shopping 
was thought not to be quite fo loud as when the Ex* 
periment was made on the Cock. 

4. We caufed to be made an Iron Rod, 4 Foot long, 
and about hilf art Inch Diameter, pointed at e$ch 
End* bbt not (harp, being left about the Bignefs a 
Pin’s Head, this being fufpended on the Lines j $ten 
the Tube being riibb’d, and held near one EfflJ #r the 

Ci ■ Rod, 
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Rod, and then the Finger or Cheek being put near 
either End of the Rod, the Effect was the fame as 
when an Animal had been fufpended on the Lines* 
with refpect to the pricking Pain we felt. 

At Night we made the luminous Part of the 
Experiment, fufpending the Iron Rod on the filk Lines 3 
then applying one End of the Tube to one End ot 
the Rod, not only that End had a Light upon it, but 
there proceeded a Light at the fame Time front the 
other, extending in Form of a Cone, whofe Vertex 
was at the End of the Rod, and we could plainly fee 
that it confined of Threads, or Rays of Light, diverging 
from the Point of the Rod, and the exterior R lys be¬ 
in'* incurvated. This Light is attended with a* final! 
hiding Noife; every Stroke we give the Tube, caufea 
the Light to appear: the Hiding feems to begin ot 
that End of the Rod next the Tube, and as it comes,, 
increafes in its Loudnefs, but it is fo fmall as not to 
be heard without good Attention, and by thofe only 
that ftand at that End of the Rod from whence die 
fai 1 Light proceeds. 

Mr. Godfrey being defirous to fee thefe Experi¬ 
ments, I repeated them, by lading a Rod of Iron upon 
a Cake of Shell-Lake, which was laid upon a Glafs 
Veifel; but the Effects being much the fame with 
what has been above-mentioned, I fliall not need to 
mention any other Particulars. 

1. I fli ill now proceed to give fome Account of the 
Experiments I have made fince my Return to London , 
which was in September laft. I caufed three Iron 
Rods to be made, one of four Feet long, two, each 
three Feet in Length 5 one of thefe was made taper¬ 
ing toward the Ends, and pointed as that of four Feet 

i was 
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wa«; the cuier pointed at one 2rJ,and the other End 
ret painted, the Dr peter of the Rods about half 
an Inch j they were tiift fo-ged, then filed and bur- 
nitned. \vitn tr.e r e I >v, ide the following Exper:- 
mers; When "n 7 1 f them were bid either upon the 
Eii'ns of hollow C* i r.dtrs of G 1 ifs well warmed, or 
upon Cakes of B.u(in a 1 '. 1 , heesV/.x, or upon thofe of 
Sulphur, the Punm.. uen on WjS the fame as when they 
had been fufperbed on Silk Lines: But now I dil- 
covei’d mo.her very f T Drurg tne.rns. that after the 
Tube h,.d been fpplie’, and the Ught fecn at both 
Ends, upon try going to tjie »ihcr £n*. of the Rod, 
when there was no Light to be Ren, upon holding my 
Buid at foineyluLneefro.il it, then moving myHmd 
towards it with a pretty fwift Motion, there ilfued 
from that Point of the Rod a Cone of Light, as 
when the Tube had been ap^ lied to the other End; 
and upon repeating this Motion of my Hand, the fame 
Phenomenon appeal’d for live or fix times fucceffive- 
lv, only the Rays were each time fhorter than the 
other s thefe Lights are alfo attended with a hilling 
Node : That Light which appears upon that End 
next the Tube, when.it is held obliquely to the Axis 
of the Rod, has its Riys tending towards it: Ail 
the Time I am rubbing the Tube, thefe Fblhes of 
Light appear upon every Motion of my Hind up or 
down the Tube, but the larged Fblhes are produced 
by the Motion of my Hand downwards. 

%, When two or three Rods are laid either in a 
right Line, or making any Angle with each other, 
or*either touch, or are at a fmall Diftance from one 
another, the Tube being applied to one of their Ends, 
the furthefl End of the further Rod, exhibits the fame 
Phseaomena as one Angle, * An 
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3. An Experiment with the Rod that was pointed 
at but one of its End?. When the Tube is applied 
to ‘the other End c£ the Rod, the Point gives the 
fame Appearance and alike Effect with the Rod?, 
that are pointed at each End; but the great End 
of the Rod, when the Hand or Cheek is applied 
near it, gives but one iingle Snap; but this is 
much louder than the greateft of thofe from the 
Point of the Rod, and one feels a little more 
Pain by it. 

4, I caufed an Iron Ball to be forged, and then 
turned and burnifhed ; *twas two Indies Diameter, 
which being placed on a %ooden Stand, that had a 
itnali Concave at the Top, in which the Ball was 
placed \ the Stand being fet upon a Cylfadrick Glafs, 
then the excited Tube being applied near, the Ball, 
there proceeded a Stream of Light from it, with a 
final! hilling Noife - 3 then putting my Finger or Cheek 
near the Bail, there was no Snapping, nor any Pain 
felt, yet there appeared a very bright Light. 

5. The Rod of four Feet long, being placed upon 
a Stand, that had a crofs Arm with'a Groove in it to 
receive the Rod; then the Stand, being placed on the 
Glafs Cylinder, they were fet at fuch a Diftance, as 
that one of the Points of the Rod might jolt touch 
the Bill over again# its Centre ; then going to the 
other End of the Rod with the prepared Tube, and 
applying it as ufual, when I came to the Ball, the 
Eland or Cheek being near it, caufed a loud Snap, 
compared to thofe made by the Points of the Rods, 
and the Pain of pricking or burning was more ftrong- 
ly felt, the Light alfo was brighter and more con- 
traded : I then placed the Rod with its Point ar an 

Inch 
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Inc 1 ! diihnce from the Bill, and applying the Rod 
ns before, 1 nine to the Bali, and touching it with 
my Hard or Finger, there not only appeared a Light 
on the B . 11 , but there alfo proceeded a Brulh of Light 
from the Point ofthep.od after the fame manner as when 
the Experiments had been made with the Rods onlr. 

6 . An Experiment made with the four Feet Rod, 
and a Brafs Plate four Feet fquare. This was placed 
upon a Stand, fo that the Plate flood perpendicular, 

-the Stand being fet on the Cvlindrick Giafs j then the 
Rod with its Stand and Giafs was fet fo as that one 
Point of it was about an Inch from the Centre of the 
Plate; then the Tube being applied to the other End 
of the Rod, and after going to the Plate, on ftriking 
it gently with my Finger on the back Side, a Light 
appeared upon the Plate, and at the fame time the 
Br uth of Light came out from the Point of the Red j and 
when my Hand or Cheek was held near any of the An- 
glesof the Plate,there was aLightcamefrom thence with 
a fmali hiding Noife,and the Pricking was felt as when 
the Experiments were made with the pointed Rods. 

7. A Pewter Plare being laid upon the Stand, which 
had been fet upon a Giafs Cylinder, the Tube firfl, 
and then the Finger applied, there appeared a Light 
upon the Plate, and the End of the Finger was puth- 
ed; and when the Cheek was held near the Edge of 
the Plate, there was a Snapping heard.but not fo loud 
as when the Iron Rods were ufed. I then filled the 
Plate with Water, and applying the Tube and Fin¬ 
ger as before, there was the fame Light, puftiing of 
the Finger, and Snapping, as when the Experiment 
was made with the empty Plate. When the Experi¬ 
ment is made with Water by Day-lighr, by applying 
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the End of the Finger near the Sutface of the Wa¬ 
ter, it appears to rife in a little Hill, and upon the 
fnapping Noife falls down again, putting the Water 
into a waving Motion near the Place where the 

Water had rifen. * . 

8.1 then took a wooden Difh, and placed it upon the 
Stand firft empty j then applying the Tube,and theFin- 
held near the Dith, there appeared a Light, but no 
pufliing of the Finger nor Snapping: I then filled the 
Dilh with Water, and the Tube being held over the 
Surface of die Water, there appeared a greater Light 
than when the Finger had been applied to the empty 
DUh, but no Snapping, till by holding the Tube af¬ 
ter it had been well rubbed, within two or three In¬ 
ches of theFinger that was held near the Surface of the 
Water, and then the Finger was pufhed,and a fnapping 
Noife heard, as when the Experiment was made with 
the Pewter Plate. 

By thefe Experiments we fee, that an a&ual Flame 
of Fire, together with anExplofion,andanEbuIlition of 
cold Water, m%y be produced by Communicative E- 
le&ricitys and ahho’ thefe Effefts are at prefent but in 
minims, it is probable, in Time there may be found 
out a Way to col left a greater Quantity of it; and 
confequently toincreafe the Force of thisEleftrick Fire, 
which,by fevecal of thefe Experiments (Si licet magnis 
ccmpmere parva) feems to bp of the fame Nature 
with that qtf Thunder and Lightning. 

S I JR> 
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Stephen Gray- 
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yi, A general Method of defcribing Curves, by 
the InterfeBion of Right-Lines; moving a- 
‘bout (points in a given Piafie. In a Letter to 
Dr. Hoadly, by the P/v. Mr. Braikenridge. 

Celeberrimo Viro D. Benj. Hoadly, M. D. 
Gulielmus Braikenridge. 

S. P. D. 

m 
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G UM plurimum -dele£taris Mathefeos Audio, 
tantofque progreffus in ea ipfe feceris, haud in- 
gratum ti bi me fafturum duxi, A nova quaxlam de de* 
fcriptioneCurvamm tibi mitterem,qu2eatefi probata 
fuerint, procui dubio & fatta & utilia exiftimabuntur. 
Habes hie ni fallor Generalem MethodumLineas, cu- 
jufeunqueordinis deferibendi, ope interfeftionum re¬ 
diarum circa polos revolventiam; qetfe eft Neutoniana 
muJto fimplicior, qux plurima problemata fbluta 
dabit inventu diflicillima; ac nelcio an ex aliis prin- 
cipiis inveniri queant Hujus Methodi particuia- 
rem tantum cafum explicatum dedi in Exercitatione 
ilia Geometrica Londini edita anno, i?33- lllo tem¬ 
pore rem totam exponere nec commodnm, nec ap- 
rum cenfui, quamvEsMerhodum bene cognitam habe- 
rem. Abhinc enim triennium eft ex quo in-Theorema 
Generate iheideram, fed celare muita me moverunt; 
et mecum ftatut, ut biennium faitem peraftum e$et 
ab edita ilia Exercitatione atitequatn hxt Genera-*- 
lis Methodus in lucem prodiret. Nihil enim diibi- 
tabam, fi qui alii hujus Invent! porirentur, qtrfoi, 
particular! cafu edito, occafionem arrepturf effect 

# 0 prsefertim 
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prxfertim Taceffiti, generalem Methodam edendf, fi 
talem fibicompertam revera habuiflent. Sed ne ni* 
mius fun, en Methodam ipfam pluribns Propofitioni- 
has expreflara, quarum demonftrationes minutim ti- 
bi exhibere hand neceflarium duco ; ipfe enim per- 
fpicacius hsc videbis quam nt prolixo calcalo auc 
arduo ratiocinio indigeas. Harum prior demonftra- 
tur in Exercitarione fapra di&a; &C in earn finem hue 
franfcKipta eft, ut uno intuitu videas earn continerf 
tub hac generali Methodo. 

Circa tria panda data A,B, C, in piano quovis tan- ( 
quam polos mo veantur tres re.ds.AN S, BOS, CNQ 
quae fefe interfecent in pundis S,N, 0 , & ducantur. 
duo interfedionuin punda. S, & N, ger redas DKS fc 



RNK poiTtionedatas; reliquum O Sedionem Coni* 
eam.defcribet. Demonftratur in Exerc.Geom. Prof. I. 
Si-per puqda A, Bagantur reds A R, AC fibi 
invicem occurrentes in A & re&is RK, DK pofkicr- 
-m datis inR&M; Figura defcripta v cranfibit per 
* quinque 
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•quinque punda, B, C, K, M, R. Et bine patet nova 
methodus Sedionem Coni cam defcribendi per quin¬ 
que punda data omnibus hadenus inventis muko fa* 
cilior. Vid. Exerc. Geom. E’roj). 3. 

Moveantur circa quatuor punda A, B, C, D, in 
plino quo vis tanquam polos totidem red# ANS, 
BO S, CNO, D P O, quartan tres A N S, B O S, 
CNO fefe interfecent in tribus pundis S,N, 0 » 2Cdu- 



cantur duo interfedionum punda S, N, per redas 
d K, R K pofitione datas, & interea tranfeat pet 
Teliquum O reda DP Od*da a polo quarto D> re- 
damque ANS fecet in P; atque pundum illud P 
defcribet Lineam tertii ordinis. Demonftratur ex »»• 
dec'tmd *Proj>. Exerc, Geom. 

Per polos A,B,D, agantur redse A BR»B D H fibi 
^Oceurrentes in B, & redis K R, K d pofitione datis 
inR.H jFigura mdtu pundi P defcripta tranfibit per 
quinque panda A, D,H,K, R» quoroxn Attft du¬ 
plex. Hmc dedocitur Methodus defcnbeddi Lineam 
* D 2 tettu 
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fertii oidiois per feptem punda data quorum trouts 
fit duplex. Dentur enitn A,D, H*.K,P, M, R, et 
gportet unum A efle duplex. Per duo punda, H, R* 
jad aiiud R agantur redas H K, R K, & jqngautus 



punda A,R> & H,D, producanturque reds AR, H 0 
quae fibi occurrant in B. Dudis per A & punda 
P,M, rcdis APNS, AM«.r quaeredamKRfecent 
in N, «, redam vero H K, in S, s ; per punda ilia 9 , s r 
dacantur ad B reds B S, ^r, atque per D ad punda, 
P, M, age redas DPO,DMT redis B S, B s, occur¬ 
rences in 0»T. Jua'gantur pnnda O, N, & T, s, Si 
producantur r&£tx ON, T# qua: coriveniant in C, 
Deia circa panda A,B,C,D, tanquam polos roten- 
tur redae A S, BO,G 0,0 O, quartan tres A S, BQ, C Q* 
fefe interiecent m pundis S»N, O, & dncjn^ur duo 
S, N, per redas HK,K R 3c intern traafeat fiynyper 
reda DO per reltquum- P,quae re&aro ANS.fccec in P, 
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gfchsec interfedio P redarum AS,D0Lmeam tertii 
ordinis defcribet per feprem panda data, A,DJH^sM» 
P,R, tranfeuntem, duplicirer vero per datum A. 

Defcribuntur etiam Line® tertii ordinis gener alius 
fed minus commode hoc modo qui & priorem com- 
pleditur. Rotentur circa quinque pundta A,B, C, D, E, 
data tanquam polos totidem red® A N S,B O S,C N O, 



DPO,EPS, quarnm tres ANS/BOS,CNO, fcfe 
interfecent in pundis N, S, O ; ducantur duo S, N- y 
per redas pofitione dans d K, K.R, atqueper alter- 
utrum S, e duobus S, N, SC rellquum O tranfeanr 
continuo red® E P D PjO per 1 polos IS-, 0, dud®, 
qu® convenient in P: ptmduin iljfnd P defcribet li- 
neam tertii ordinis, cum duplice pun&o in polo E. 

Sitnili modo defcribf poffunt Line® quarti ordinis^ 
Meveantur circa quinque junda dara A,B, C, D, E., 
in piano quovis tanquam,polos totidem 'red# AN'S, 
BQS, CN0, DP O', EPQ y quarum ires, ANS* 
B QS, CN 0'fibi occurrant intribus pundis S, I^ 0*j 
ducantur doo interfe&ionmn punda S> N, peri&das 
4 K, R K pofitione datas, Scinterea per reliqnum O 

tranfeat 
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tranfeat fempet reda DPO mobiKs circa qnartunt 
polum D ? quas iecet red am A N S in P} dein aga* 
tur per illud P redafi PQdada.a polo quinto E, & 
producatur ntrinqne ut re&is B Q_S, G N O, occurrac 



in Q^&W: dico punda Q, W, Lfoeas quarti ordi* 
jiis defcribere. Demonftratnr ex undecima 'Prop . 
Exerc. Geotn. Per polos A, E, 8C B, D, agantur re* 
fi* A EH, BD F, rede d K pqfitione data; occurren¬ 
ces in H, F» Jonganrur D, E, atque per polos D, A, 
dnda AD, reds, d K. occurrente in Vj ex illo V e* 
docatiirreda V B ad pokun Bquas redam DE fecec 
in G. Figara defcripta tranfibjt per quinque pnnda 
B, E,Q,F,H,tripliater aqtetpperpolum B. Produ* 
catnj per polos A,B,reda AB ( R qu« reda K R po¬ 
ll tioue datxoccurott in R } Com etiam tranfibit per 
puu&a R, K. , 

Hmc'e^cjtqr methpdos dpcendil^tfpin quarti or* 
dinis per govern pao&*daja Q nom» unum Ct triplex. 
Dentur enim & oportet unum 

J6$(Te triplex, Jungantur panda BF, F H, H E, pro- 
, ducanturquq 
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ducanturque reds BF, FH,HE. Et per puaSa 
f Gj GB, agantar reds EGD 9 BG V, quarum 
EGD redam BF fecet in D, altera vcro BG V re¬ 
dam FH in V. Jundifque V & D ac produda VD 



quae reds HE occurrar in A,diicatur per panda A,B> 
reda*/ABR. Dein a pundis B,E, infledantur ad 
datum Q_reds B QS, E P Q, quarum prior B QS 
conveniat cum FH produda in S; & per punda-A, S, 
duda 4 S. occurrente feds E QJn P, per illud P ac 
D producatur red* DPOqus redsBQS occarrat 
in O : Noteturque puadnm O. Et fimditer ab iifc 
demB,E, ad aliud datum T infledantur red® BTx 
E pT (fupple ftguram) quarum BT s conveniarcum 
F H in j, & duda As fecante redam E/T in/, a-- 
gatur per £ Sc D reda Dp Z qus occurrat redsB T s 
in Z & notetur Z. Et ita deinceps ducantur red® 
ab iifdem B, E, ad reliqna data M, L, dudifqn* MGto 
ab A & D ut prras, notentur pucda invent 

v,/ Ddnde- 
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0 ein.de per qratuor punda inventa O, Z, X, Y & da¬ 
tum B defcribatuf fedio Conica (vid. *Proj>. 3. Exerc* 
Ghttin) qtia re<aam F H.fecet in punctis I, K, redam 
vero d A B ita B, A; Per punda A, I, agatur reda AI 
quse fedionem Conicam fecet in I & G; jungantur- 
qae punda K,R, & producatur reda K R. Move- 
an fnr j am circa quinque punda A, B,C, D, E, tan- 
quam polos totidenj redas A S, B S, C N, D O, E Q» 
quarum tres AS, BS, CN, fibi occurrant in N,S, O>.& 
ducantur concurfos N 8c S redarumAS,CN, 5 c AS,BS, 
per redas KR,FHK, atque interea per polum D & con- 
curfum O redarum BS, CN tranfeat femper reda 
DP O quae redam A S fecet in P$ perque illud P 6c 
polum E producatur reda E P Q_ redam B S fecans 
in Q_ < 5 c hxc* interfedio Q_ redarum B S, E P de- 
icribet Lineam quarti ordinis tranfeuntem per novem 
data punda BEFGHLMTQ_ quorum unum B 
fiet triplex* 

Merhodo baud multum diflimili deferibi poteft 
jLinea quarrr ordinis per odo panda data, quorum 
tri^fint atque -eSi^p Iiinea cjddeia ordinis 

moram iojiciam mitfa faciam: poftea tamen-explica- 
curus fl dob iqutilia videantur. 

* Aqe bbiurffe adtem pundoruta quae bneam cujuC 
DrBiTodtdet^n?imtit' co^permm habeo, fi n 
fit'dumei^is tfitnenfioduin Lineae x numerus 

pundbrtfm’per qua Imea deferibi poteft. v. g. Linea 
iecundi ord&is 'per* ‘punda, tldftii pen ro, qdarfii 
per Sr. qfiMtftfer atf.’jjrafaHiincdedtatir fi Linea 
ordinis • m‘riMtfpBS # pi^dita de¬ 

feribi 
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fcribi poteft per in i, v.g. Linea tertii ordinis 
cum duplici pun&o, i. e. n — i = i per feptem 
punda,Lmea vero quarti ordinis cum triplici pun&o per 
novem, &c. Ec general iter fi q, r, Sec. denotent 
pun&amaltiplicia quorum numerus fit m, defcribi po¬ 
teft Curva per #* — /* — q 2 •*- r s + m -f. i pun&a, 
in quibus flint m muldplicia, v.g. Linea quarti ordi¬ 
nis qua: tria habet duplicia defcribi pared per odro 
pun&a $ nam n * 4 ,/ = q = r=z,m — 3,5ii6 — 4 
— 4 — 4 -f- 3 -j- 1 = 8 . 

Eft & alia methodus a priori non multura abludens 
defcribendi Lineas quarti ordinis, fed paulo comply 
catior. Moveantur circa feptem polos. A, B, C, D> 
E, f, G, totidem re&te A S, B S, C N, D -S, E N, F Oj 



T quaram una Al>T S revolvendofecet re&as A 
RK, pofitione datas in pundis S, N; dncanWr per 
eorum unum N red* C N, EN, & per alterum 
S red* BS, J>$, qu* redis,CN, E N conveniant 

R in 
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in pundis O, T, ut fupra Sediones Conicas defcriben* 
tibus i 6C interea per eadem O, T, tranfeant refitae 
F 0,GTa polis F, G,dudx quae fibi occurrant in’ 
p. concurfus P Lineam quarti ordinis defcribet cum- 
duplici pundo in utroqne polo F 6c G. 

Sed liifce ne diutius immorer, en tandem Theo- 
rema Generale. Moveantur circa pun&a A,B,C,D.E, 
F,G, H, 6cc. c.uorum numerus fit *r,tanquam polos, to- 
tidein redte AS,BS, CN, DP, EQ,,FW, XG, H Y,6cc<* 



quarum tres AS, BS,CN,fefe interfecent in pun&is 
N,S, O, ducantur duo S, N, per re&as^K, K R, 
pofitione datas; 5c interea per reliquutn O 6c polum D 
tranfeat re£fca D P re£Hm A S fecans in P, 5c per il- 
lud P Sc polum E du£fca reffca E Q_qu« redam B S 
fecet in Q., 6c ex hoc Q. per polum F agatur F Q.re- 
Qatnque A S fecet in W, atque per W 6c polum G 
duda W G re£tem B S fecante in X, 6C deinde 
per X 6c polum H producatur re&a H Y quffi redtae 
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S A occurrat in Y, & ita deinceps $ concurfusY re- 
&x Y H ab ultimo polo H duftse cum alterutra refta- 
rum AS,BS defcribet Lineara ordinis »— 1 ; StCur- 
va multiplex punftum «— % habebit in polo A vel B 
prout fuerit defcripta concurfu reftas AS aut B S. 
Punfta O, P, CL, W,X,Y, <3Cc. defcribent lineas. or¬ 
dinis fecundi, tertii, quarti, quinti, fexti, feptimi, 
5cc. at fi locentur omnes poliA,B, C,D,E, F, G,H, 
Me. in eadem refta, punfta ilia O, P,Q.»W,X, Y* 
dec. etiam totidem reftas defcribent. 

Ne atom ana deferiptio Cur varum magnopereetiam 
liac methodo promovetur. Tu fatis fuperque nofti 
quod fi circa data punfta A, B, rotentur dati anguli 
OAN,OBN, Sc interfeftioN crurum AN,BN, 
ducatur per reclam N R pofitione datam; concurfuoa 



/ 

O crurum AO, BO, Seftionem Conicam deferibere. 
Sumatur jam aiiud punftum C circa quod moveatur 
refta OCP, qua? tranfeat Temper per concurfum O 
crurum AQ» B O & occurrat aiteri cruri AN anguli 
A in P; concurfus P Lineam tertii ordinis deferibet, 
dupiiciter tranfeuntem per polum A. Et fimiliter fi 
concurfu cruris BN anguli B deferibitur curva, e- 
jufdem erit ordinis. Sc duplex habebit punftum in po¬ 
lo B. Atque hinc etiam patet quomodo deferibi po- 
teft Linea tertii ordinis per feptem punfta data quo¬ 
rum unum fit duplex. 

E * No 
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Moveantur ut prius anguli O A N, 0 BN circa di- 
ta punfta A,B, & per concurfum O crurutn OA P . 
OB, tranfeat recte OC P dufta ab alio dato C quaa. 



cruri A N anguli A occurrat in P, dein per P & quar*- 
turn datura D agatur refta P D (Xcrurf A O occurred- 
in Q.; pun£tum illud CLdefcribit Lineara quart! or- 
dinis cum triplici pun£fco in polo A. 

Atque ita aifgendo polorum numerum A, B, C, D, 
5Cc. ut fit tandem eorum nuraerus n, Linea defcripta 
erit ejufdem ordinis n. Sed notandum fi proangulo 
O B N fubftituatur redta quae moveatur circa polutn 
B, facilior evadet defcriptio. 

Ha&enus Curvas defcribuotur tantummodo inter- 
fe&ionere&arum : Quibufdam autem cafibus firapli- 
cior erit defcriptio ope Linearum inferioris ordinis, 
& de liis plurima Theoremata habeo quae nefcio an 
tua obfervatione digna fint, prasfertira cum multa hu- 
jufmodi inExercitatione fupra di£h jam explicantur. 
Benique enixe rogo ut benigne accipias & quae minus 
accurate & inconcinne di&a fint huraaniter condones. 


VILE* 
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VII. Ext raft of a Letter from M. GeofFroy, 
Chemift, Member of the Royal Acade¬ 
my of Sciences at Paris, and K ^ 5. to Sir 
Hans Sloane, (Bart. Prefident of the Royal 
Society $ concerning Mr. SeignetteV Sal Pc- 
LYCHRESTLJS RltPELLENSlS, and fomt 

other Chemical Salts. By T. S. M. D. 

Paris, May 4, 1732. 


SIR , 

W E have nothing new in Chemtjdry here, but 
the Difcovery we have made of the Make of 
MeilX SeignetteV Sal pdlycbrejus Rupellen/ts. 
It is a Tart arum folubik t coinpofed of Cream, or 
Cry (bis of S fartar {and the fix’d Salt of the Kali 
of’ Alicante well depurated. This Salt is very fin- 
ouhr ; for tho’ it be a fix’d alkaline Salt, it has the 
peculiar Property of cryftalizing; nor does it eafily 
diffolve in the open Air, as other fix’d Salts do j but on 
the contrary, it cal&nes thercinlike Vitriols or Glau* 
fer’s Salt. Another peculiar Property, which I have 
obferv’d to belong to if, is, that if it be fatiated with 
a vitriolkk Acid, and the Liquor be evaporated, 
there refults a Salt that has the Form of Glauber *s 
Salt, and all the Properties requifite to make Meff*, 
SeignetteV Salt. In order to which, 


Take 
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Take of the Salt of Kali well purified, its. dif¬ 
folve it in Water, add thereto of Cryjfals of fat- 
tar about ift 13 ; boil the whole in order to diffolve 
the Cry ftals of Tartar. But the exad Proportion 
of Cryftals of Tartar can be no more determined 
in this Operation, than in making the Tart arum fo- 
lubile ; either becaufe the Salt of Kah has retain’d 
more or lefs Humidity in its Cryftallizmon, or be¬ 
caufe the Tartar has more or iefs I npurities in it. 
But if there be too much Tartar in the alcaline 
Liquor, after the Fermentation is over, filtrate the 
Liquor, and as it cools, the fuperfluous Tartar will 
fall to the Bottom. After the Separation of the Tar¬ 
tar from the Liquor, evaporate the Lix'tumm by a 
gentle Heat, fet it in a cool JPlace to cryftallize, and 
you will have very fine Cryftals. If the Liquor 
be evaporated a little too much, there will be no 
Cryftals of Salt formed, but the Liquor will be 
converted into a hard tranfparent Mafs, not unlike 
Glue. But if you diffolve this Mafs again, you may 
make it cryftallize, as upon diffolving Seignetfe' s 
Sait. 

This Salt purges very well, from one to two 
Ounces diffolv’d in a Quart of Water. 

Such is the Difcovery of this Salt, which has hi¬ 
therto paffe'd for m-Arcanum. 

We have likewife his cryftallized alcaline Salt, 
which is the Salt of Kali, that diffolves not in the. 
Air. I am a&ually at work in perfe&ing this Salt, 
in examining that of Kali, and comparing 
it with Borax. From this laft I extract Glauber's 
* Salt, 
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Salt, by mixing it with Oil of Vitriol. The Mix¬ 
ture of Borax siv with Oil of Vitriol\ 5j sj up¬ 
on Sublimation gives me the Sal Jedativum de¬ 
ferred by M. Bomb erg and the Refidue expofed 
to a firong Fire affords Glauber's Saif. I have 
found out a Method to fhorten this Operation for 
inftead of fublinaing this Salt, I get it by Cryftalli- 
zation in light foliated Lamina. This Salt, whe¬ 
ther fublimated or cryftallized, has the Property of 
dilfolving in Spirit of Wine } and if you fet this 
Spirit of Wine cn Fire, its Flame is green. Spirit 
of Wine has no Effect on Borax ; the Oil of Vi¬ 
triol, digefted with Spirit of Wine, communicates 
no Greennefs to its Flame: therefore it is requifite 
that the Borax fhould be united to an Acid, in order 
to produce this green Flame. 

p o-s f S C R I P 

I Send you a Specimen of Salt xm&tr&Cryfals of 
far tar and Lime Water, which MefT ra . Grojf'e 
and D:iha;,iel, two Members of our Acadetny, have 
prepared ; to which I join Cryfals of Seignette *s 
Salt, that M. Bolduc and I have made fep irately. 

You will alfo find fome Sal Sedativum made by 
Cryflallization, which cryftallizes in a peculiar Man¬ 
ner. This Operation is perform’d with siv of Bo¬ 
rax, and si 3iof concentrated Oil of Vitriol-, the 
moft fixt and weighty that can be had. The Bo¬ 
rax is put into a Glafs Retort, the Oil of Vitriol is 
poured on it, and then half an Ounce of common 
Water. This Mixture being expofed to a Fire gra¬ 
dually encreafed, after the Phlegm has paffed off. 
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and even while it is palling, there riles Flowers, or 
a volatile Salt in very beautiful foliated Lamina \ 
fome of which melt by the Heat of the Fire. Af¬ 
ter the Operation, the fineftof thefe Flowers, which 
are round the Neck of the Retort, are gathered ; and 
thofe that are grey, are thrown upon the remaining 
Mafs: which Mafs is diffolved in Water, filtrated, 
and evaporated flowiy. Sometimes, even without E- 
vaporation, the lliining Talcous Lamina are to be 
feen in the Liquor. In 14 Hours the Liquor is pour¬ 
ed pff thefe Lamina : they are walked in fair Wa- 
.ter, fet to drain, and, then to dry in a Stove. 

If thefe Cryjals do not calcine in the Stove, or in 
the Sun, ’tis a Sign there is nothing cryflaliized but 
the Sal neutrum : if they do calcinfc, his a Sign that 
there is fome Glauber’s Salt mixed. And then this 
Sait mull be dilTolved again in hot Water, and re- 
cryftallized. No body before me has thought of 
extrading this Salt by Cryflallization: It was always 
fublimed hitherto. 


Printed for W. Inky s and R, Mansy, Printers 
to the Royal Society , at the W eft-End of St. Pauls* 
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An Account of anlnftrument or Machine for 
changing the Air of the Room offickJPeofe 
in a little Time, by either drawing out the foul 
Air, or forcing in frejh Air $ or doing both fuc- 
ceffively , without opening Doors or Window 

N B. The Model of this Machine, made hy a Sc alt 
of an Inch to a Foot, v,as Jkeun the Royal So- 
ctety the thirteenth T)ay of June, 1734. By 
< Dr. J. T. Defaguliers, F.R.S. (Vide Tab ) 

Fig 1. -|^| Fprefents a Cafe DECB, containing 
W a Wheel of 7 Feet in Diameter, and 
1 Foot thick. ; being a cylindrical 
Box, divided into 11 Cavities by Partitions direfted 
from the Circumference towards the Center, but 
wanting 9 Inches of reaching the Center, being 
open towards the Center, and ai r o towards the Cir¬ 
cumference, and only clos’d at the Circumference 
by the Caie, in which the Wheel turns by means of 
an Handle fix’d to its Axis A, which Axis turns in 
two Iron Forks, or half concave Cylinders cf Bell- 
Metal, fuch as A, fix’d to the upright Timber or 
Standard A E. 

From the Middle of the Cafe on the other Side 
"behind A, there comes out a Trunk or fquare Pipe, 
which we call the Sacking-Pipe; which is continued 
quite to the upper Part of the lick Perfou’s Room, 
whether it be near or far from the Place where, the 
Machine ftands, in an upper or lower Story, above 
-or below the Machine. There is a circular Hole 
in one of the circular Planes of the Machine of 

F 18 Indies 
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18 Inches Diameter round the Axis, juft'where the- 
Pipe is inferred into the Cafe, whereby the Pipe 
communicates with all the Cavities 5 and as the 
Wheel is turn’d fwiftly round, the Air which comes- 
from the lick Room, is taken in at the Center of the 
Wheel, and driven to the Circumference, fo as to 
go out with great Swiftnefs at the Blowing. Pipe B, 
fix'd to the faid Circumference. 

As the foul Air is drawn away from the fick 
Rooms, the Air in the neighbouring. Apartments 
will gradually come into the Room through the 
fmalieft Paffages : But there is a Contrivance to 
apply the Pipes which go to the Tick Room to the 
Blowing-Pipe B, while the Sucking-Pipe receives its 
Air only from the Room where the Machine {lands.. 
By this means frelh Air may be driven into the fick 
Room after the foul has been drawn out. 

Ibis Machine would be of great ufe in allHofpi- 
tals and in Prifons.: It would aifo ferve very well, 
to convey warm or cold Air into any diftant Room; 
nay, to perfume it infenfibiy, upon occafion. 

Fig. 2. Reprelents the Infide of the Flat of the 
Wheel which is fartheft from the Handle, and next 
to the Sucking-Pipe. 

1, 2, 3,4. Repreients the Cavity or Hole which 
receives the Air round the Axis, having about it a 
circular Plate of Irou to hold all firm ; which Plate 
is made fall to the Wood and to the Iron Crols that 
has the Axis in it. 

ggg. Denotes, by a prick'd Circle, a narrow Ring 
of thick Blanketting, which (by preffing againft the 
outfide Cafe, whilft it is fix'd to the ouffiqe of the 
Flat of the Wheel) makes the.Pafiage into the 
Wheel tight. H H H, is 
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H H H is another Circle of Blankcrting, hkcwifc 
fix’d ro the outfide of the Wheel, and rubbing a- 
gamft the Cafe, that the Air violently driven agamfl 
the inner Circumference of the Cafe, may have no 
way out, but at the Blowing-Pipe at B. 

There is on the outfide of the other Flat of the 
Wheel, where the Handle is fix’d, a Ring of Blan- 
Getting, like HHH, oppefite to it; but none op- 
pofite to ggg, becaufe the Wood there is not open, 
but comes home clofe to the Axis. 

fig, 3. gives a vertical Se&ion of the Wheel and 
Cafe a little forward of the Axis, drawn by a Scale 
as large as that of the other two Figures. 

A 4, the Axis fupported by the Irons A» a , cylin- 
drically hollow’d, except the upper Part, where a 
Pin keeps in the Axis. 

BD, the Cafe with the Sucking-Pipe S a. 

E A, the Prop for one End of the Axis, 
j, z, the Opening into the Wheel. 
gg % the Eminence of the Wood to which is fix'd 
the fmall Ring of Blanketting. 

The four black Marks, one of which is near H, 
reprefent the Se&ions of the two other Rings of 
Blanketting. 
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IT. A Calculation of the Velocity of the Air molded 
hy the new-invented Centrifugal Bellows of 
7 Feet in Diameter? and \ Foot thicks within , 
which a Man can keep in Motion with Very little 
Labour , at the Rate of two Resolutions in one 
Second. !By J. T. Defaguliers, E R. S. 

W HEN the Wheel revolves upon its Axis, 
which is performed in this Machine every. 
Revolution in about half a Second, the 
Air maybe confidered as divided into as many con- 
centrical Circumferences as there are Particles of 
Air contained between the leaft and the greateft. 
Circle, confequently the centrifugal Forces will be 
as the Radii j that is in an arithmetical Progreifion. 

Ft. 

Let R 3555 Radius of the greateft Circle 3. 5 
r = Radius of the leaft Circle o. 75 
. m — Radius of the middle Circle 2. Ia5 = 

** r K— r R + r 

r - -- 

* 2 2 

v = Veiocity or Space deferibed 

in a Second in rhe middle / 

Circle, upon the Suppofition /id. 21 

that theWheel revolves two \ 

Revolutions in a Second. J 

$ = Space deferibed ina Second? - 

by the A&ion of Gravity. $ ' 
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Space that a Particle of Air receding frottn 

_ >the Center would defcribe in a Second 

s *Sby the Adion of the centrifugal Force at 
the Circumference of the middle Circle. 
v v 

i m : v :i v: si therefore —— —s. by Huyghetts’s 

2 Tft 


Rule. Let G and f, exprefs the Force of Gravity, 
and the centrifugal Force at the middle Circle. Since 
the Spaces defcribed in the fame Time by the Adion 
of two Forces are as thofe Forces S : s :: G : c, and 

j g v v. 

= c, and fubflitutiug in this Expreflion w- 
5 


w G , . R “h r 

flead of s, we*have ~ c > an£ * P utnn § ^ * 


a m S 

<vvG 

indead of its equal rn, 


= c. So that the 


R+rxS 

Ratio of Gravity to the centrifugal Force, at the 

vvG . r 

middle Circle, is that of G to , == ~ or that of i 

is. —j— 7 *X ^ 


to ---- - - - -; which being multiplied by the Nam- 

li* —j- T X 

ber of the revolving Circles R — r, gives for the 
Prefliire of the Column of Air R— r proceeding 
from Gravity R—r, and the Pre fliire proceeding 

R — rxvv 

from the centrifical Forces _ ======~7 —> wherein 

Is. ~p T X 5 * 

r —r being a Fador common to both, may be. 
thrown out 9? the Expreflion : And fince the Ve¬ 
locities produced from different Preflures are as the 
fquare Roots of the Preflures, the Velocity‘Gravity 
would give from the natural Weight or Preflare of 

R —r 
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will be to the Velocity the fame Column 
would have from the PrefTure occafi oned by the 

t * / " " t ( “V v J 

centrifugal Force, as V i ,1 or i to V 


Laftly, Since the Velocity proceeding from the 
Action of Gravity upon a Column = R •— r, is al¬ 
ways a known Quantity ; it may be call’d = a (e- 
qual in this Cafe ro i y. 3 8 Ft. per Second) and conle- 
quently the PrefTure proceeding from the centrifugal 

Force will be a, x V i a- ~~1 or > a v x V ^- _ 

R —rx R—rxS 


or ; — p : .~ t =z. : That is, in this Machine 
VR — r x S 

^ ~~=====r =s 49. <5 7 ft. per Second. And if we 

V4.1JX r^.i 

add to this the Velocity of the outer Circle in the 
Tangent of which the Air efcapes, which (in the 
Suppofition we made of two Revolutions in a Se¬ 
cond) is 44 Feet per Second, we fhall have = 93.67 
Feet per Second. 

NB. This Calculation fiippofes the Bore of the 
Sucking-Pipe fufficiently great to furnifh as much 
Air as would efcape, according to this Velocity $ 
but in this Machine the Sucking-Pipe being no 
greater than the Ajutage or Blowing-Pipe, the Ve¬ 
locity proceeding from the PrefTure occafioned by 
the centrifugal Force, and from the Velocity in the 
the Tangent (which may be reprefented by a Column 
of Air of fufficient Height to give the Velocity of 
93. <57 Ft. which is 145.88a Ft.) mult be divided 
a into 
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into two equal Parts, one half employed in lucking-, 
and the other in blowing ; therefore the Half of 
145'. 88x i eet, which is 72.941 Feet, will reprefent 
the Height of a Column of Air, that would occafion 
the lame Preflure with which the centrifugal Force 
and the circular Motion act in this Machine ; and 
a Column of this Height producing a Velocity of 
68. 53 Feet per Second. This Number will exprels 
the Velocity with which the Air is fucked into the 
Wheel •, and the lame Number will alio exprels the 
Velocity of the Air out of the Blower, proceeding 
from the centrifugal Force, and the circular Velocity 
of the outer Circle, which is the real Velocity of 
the Stream of Air out of the Blower of this Ma¬ 
chine, viz. 68 3 Feet per Second, which is at the 

Rate of a Mile in about 77 Seconds, or about 
7 Miles in 9 Minutes. 


HI. T&fUfes of theforegohg Machine, coinmunicated 
in a Letter to Cromwell Mortimer, hL D. 
<%. S. Seer. Feb. 13, 173^ from the fame. 

SIR, 

A ccording to my Promife I fend you a further 
Account of my centrifugal Wheel, which is 
now fix’d in a Room above the Houfe of Commons, 
to draw away the hot Steam arifing from rhe Candies, 
and the Breathy of the Company in the Houfe, vybea 
it is very full, in warm Weather 5 as alfo afterwards- 
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to drive in a Stream of freih Air, to fpread uniformly 
all over the Houfe, by coming in at the middle of 

the Cieling. „ , _ , 

The Ufes of this Machine for fick Rooms, for 
Prifons, for warming, cooling, or perfuming any 
Chambers at a diftance, were fpoken of in the Ex¬ 
planation of the Model I ihew’d the Society. The 
Machine may alio ferve'in a Man of War, to take 
away rhe foul Air between Decks, occa/ion’d by the 
Number of Men in the-Ship, and to git e them fre/li 
Air in a few Minutes. In every Part of the Vert'd 
every foul Hole may be render’d wholelbme, and 
even the Stench and foul Air from the Surface of 
the Bulge-Water may be carried of. In regard to 
Mines, the Machine mail prove of excellent Ufe ; 
for as the Damps (either fulminating, which taking 
Fire, deftroy the Men and ruin the Works, or ar- 
fenical, which kill by their poifonous Nature)' are 
feme Ipecifically lighter, and fome fpecifically heavier 
than common Air, this centrifugal Wheel can in a 
little Time drive down Air through wooden Trunks 
(or Launders) of feven Inches bore, in fuch Quan¬ 
tities into the deepeft Mines, as to caufe all the light 
Damp to come out at the Top of the Pic; or, by 
only altering two Sliders, fuck away all the heavy 
poifonous Damp, whilft wholelbme Air goes down 
from above Ground into the Pit, fo as to fill all 
the fubterraneous Caverns with freih snd wholefome 
jfybr. • 

Likewifc a great many of the Difficulties which 
attend the carrying on fubterraneous Partages for the 
Conveyance of Water from Mines (call’d Soughs, 
Adits, or Drifts) may be remov’d by the Help of this 

Wheel j 
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Wheel ; for the frefli Air may be driven in a very 
little Time to the Place where the Men are at work, 
though at the Diftance of z, 3, or 4 Miles, and there¬ 
fore alfo to any intermediate Space ; whereas the 
Pra&ice now is, either to make a double Drift with 
Communications between the two for the Circula¬ 
tion of the Air, or to link perpendicular Shafts or 
Pits from the Top of the Hill over the Adit; both 
which Methods are very expenfive, and (I dare lay) 
will* upon Tryai, be out-done by the Application of 
my Machine. I am, 


SIR ,, 

Tour moji humble Servant, 


J. T. Ddaguliers, 


IV* Tf)e Cafe of a Cataleptick Woman: Com¬ 
municated to the Royal Society by Richard 
Reynell, Apothecary , London. 

j]NN Bullard, a Servant, about one and twenty 
*1 Years of Age, had been for feme time irregular 
in her Menfes, and very much afBi&ed for the Lois 
%>f a Friend. July, the Tenth, 1730. ihe complain¬ 
ed of a Pain in her Head,, Sickaefs in her Stomach; 

G " with 
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with a general Diforder; and took Gafcoign's Pow¬ 
der for a Sweat: Next Morning, Julyt he Eleventh, 
about Nine o’Clock, fee was found m Bed, fenfe- 
lefs, ftiff, and void of Feeling, with her Eyes feut; 
and, upon the firft Surprize, it was thought fee was 
dead. When I came, I found her in a true C ata- 
Uptick Fit , fenfelefs, without Motion, her Limbs 
very fefF, but warm, and not eafy to be bent ; but 
in whatever Pofture any Limb was put, it continued 
in the fame, whether ered:, or reclined : Her Relpi- 
ration was good, but her Pulfe low, and irregular ; 
fee had no Catchings, or convulfive Motions, but 
could not, by any Means ufed, be brought to her- 
felf (in any refpea.) A Vein was opened in the 
Arm, and twelve Ounces of Blood taken away ; 
fee bled freely, and came a little to herfelf, but 
could not fpeak. I then gave her this Draught : 

Aq. Menth. Ruta. Bryan. Co. a . 3vj. Sal k volat. 
Corn. C.3&- Saichar. Albijf. aij. /. hauft. and 
five Spoonfulls at pleafure of the following Julep : 
fy Aq. Buleg. RuU. Mentha. |ij. Aq, Bryon. Co , 
Mef hr it. a. 5ijS finfi. Capr. 3 ij. Sacchar. Albijf. 
q.f.f Julafium. In a few Hours fee came to» 
herfelf: t then asked her, whether file knew how 
fee was taken > She replied, that flic had been 
reftlefs and utieafy till about Four o’ Clock in the 
Morning, when fee believed fee fell into the Dif¬ 
order fee was found in ; but remember’d nothing 
that had happened befides. ’She complained of a 
Dizziuefs in her Head, with-a violent Pain in the 
Fore-paft of it, and Siafenefe in her Stomach, and 
was a little feverife. I gave her the following’Vomi)^ 
at Four o^Clock in thoAftemoon ; fy Aq, Car dm 

hefted\ 
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hened. Sj. < Puh,Ipecacuanh. 3 6 . Vitriol alb. depur at. 
gr. vj. Oscym. Scillit . 3 ifi f haujl. The Vomit 
work’d kindly, and Hie feemed relieved by it : 
About Six o’ Clock in the Evening another Fit re¬ 
turned, much in the fame Manner as before ; but 
fhe foon came out of it, and then took the Draught 
with the Volatile Salt of Harts-horn, as before; and 
I applied a large Blifler to her Back, and two more 
to her Arms : About Nine the lame Evening Ihe 
had a ftrong Convulfion Fit, with Catchings, Grind¬ 
ing of the Teeth, and a great Tremor, neither of 
which Ihe had had before: Ihe had a Stool the 
preceding Night, but none that Day. I gave her 
the Draught as follows, at Night going to reft: 

Tin ft. H'ter. cumVino fall sij. Aq. Mentb. 3 vj. 
Spt. Lavend. Co. 3 B f hanjt. and Ihe continued 
taking the Draught, with the Volatile Salt, &c. 
■every four Hours. July the Twelfth, Ihe had been 
light-headed all Night, with little or no Reft ; the 
Blifters were drefled, which difcharged plentifully, 
and the Tin&ure had given her three Stools in the 
Night, which had made her a little faint $ her Pulfe 
was low, and her Water pale. 1 faw her in the 
Evening, when Ihe had llept pretty well, with 
which Ihe was refrefhed 5 the Pain in her Head but 
little, her Stomach ealy, and I found her in every 
Tefped better. The Draughts were continued every 
fix Hours, and Ihe took of the Julep before men¬ 
tioned, when faint or ill. July the Thirteenth in 
the Morning, I found her Head eafy, her Water 
higher coloured $ ihe was allowed Broth, and Food 
of ealy Digeftion, which agreed very well with 
liec ; She late up in the Afternoon, but was faint, 

O % and 
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and her Head giddy ; but when in Bed, fhe was 
better : She had no Stool that Day. ie f a 

Draught with the Volatile Salt, &c. at Night going 
to reft, and the following Purge the next Morning. 
Ki Tintt. Bier, cum Vino faB. Sifi Syr.e Spina 
Cerv. Jq. Til leg. a. 3 vj Spt. Lavend. to. 3 J J. 
hauji. aim regimme cap July the Fourteenth, the 
Purge worked five times ; fhe eat a light Dinner, 
and was eafy ; but upon walking about the Room, 
her Head was giddy, and-ihe trembled very much, 
but when in Bed, fhe was better. I gave her the 
following Draught at Night going to reft : Aq. 

Rut# Tuleg. Bryon. Co. a. 3 vj. Spt. Corn . C. opt, 
gutt. 40. TinB. Cafior. 3j. Saccharr Albifs paulu- 
lum f hauji. July the Fifteenth ihe complained, 
when up, of a Numbnefs in her Legs, and a Prick¬ 
ing in them, like to what happens when the Legs 
are what we commonly call afleep : Her Appetite 
was better, and ihe was in every refped: amended. 
She took the following Medicines : ^ Tnlv. rad. 
Valerian Sylv. 3ij. T. Cajlor. Ruff. 3 > Af^footid. 3 j. 
TinB. Cajlor. q.s. f. Maffa Tilular. cujusformen - 
tur Tilul. No. 40. of which fhe took four twice 
a day with a fmall Draught of this Julep : fy Aq. 
Ceraf. Nigr. 5vj. Aq. Rut a. T a on. Co. J. 3 ij. Spt. 
Lavend. Co. 3vj. Syrup. Caryoph. q. s. f. Julap. 
of whieh fhe took likewife five Spoonfuls at plca- 
fure. The BHfters were kept running as long as we 
could; and when they were dried up, July the 
Nineteenth, I gave her the fame Purge as before. July 
the Twenty-lecond, fhe had continued very well, 
without any Return of a Fit j but upon cutting an 
IfTue in her Ann, fhe fell into a third Fit, in which 

fhe 
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Hie continued near two Hours* but then came to 
herfelf, and was well that Evening July the Twenty- 
ninth the Purge was repeated. Jugttft the Sixth flie 
complained of* a Pain in her Head* Sicknefs in her 
Stomach, and fome Days before, ihe had a Shew of 
the Menfes , and had vomited near a Pint of Blood, 
and was coftive : I then advifed her to take two 
Spoonfuls of TintturaSacra, every or every other 
Night going to Bed, as ihe found it neceflary, and 
forty of the following Drops: ^ Spt. C. C. opt. 
3hj Tina. He lie b. N'tgr. 3v. to be taken twice a Day 
in Chamomile-Tea. She took thefe Medicines about 
three Weeks, which anfwered Expedation, and I 
left her well. I faw her about twelve Months after, 
and ilie told me, ihe had continued very well ever 
fince. 

« Catalepfis tam rarus affedtus eft, at credant in- 
« ter centum, imb Sexcentos, vixunumMedi- 
« cum reperm, qui Catalepticum aliquem vi¬ 
ce derit; ideoque Hiftorias Catalepticorum, ft 
« c occurrant, diligenter annotandae. 

Sennerxus, Med. TraB . lib. i. c . 30. 
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V. Some Thoughts on the Operation of the Fiftula 
1 lacrymalis* $y Francis-Jofeph Hunauld, 
D. K % «S. 'Pro/f/or 0/ Ana¬ 

tomy and Surgery , dwd Member of the Royal 
Academy of Sciences at Paris. Commu * 
nicated to the Royal Society in a Letter to 
Tho. Stack, M !P« 

I Omit giving the Hiflory of the Fijlula lacrymalis , 
of the different Species of the Diftemper, or the 
various Methods of treating it, as Things fufficient- 
ly known; and fhallonly remark, that the Intention 
in deftroying the Os unguis* and Saccus lacrymalis , 
through which the Tears naturally deftil into the 
Nofe, is to procure them a new Paflage thither, by 
the Hole thus artificially made. Wherefore, in or¬ 
der to keep the fSides of this Hole afunder, to pre¬ 
vent its filling up, and render the Flefh, which forms 
its Circumference, hard, and as it were callous, a 
Tent made of prepared Sponge, &c. is put into 
this new Paflage, and is continued therein a Month 
■or two. However, this Precaution, notwithftand- 
ing it happens but too often, that the Tears, in- 
llead of keeping the Road prepared for them with 
fuch Care, flow over the lower Eyc-lid, as before 
the Operation, and occafion a Weeping, which is 
now become paft Remedy. 

*Tis ealy to prove, that thofe very Means, which 
are ufed after the Operation to make the Tears 
deftil into the Nofe, are generally the Caufe of the 

fub- 
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lubfequent Weeping: For by filling the Wound with 
fmall Pledgets, and putting a Tent into the Hole 
that was made, the Orifice of the little common 
Canal, that ferves to convey the Tears into the 
*DuRus lacrymalis , fuffers a Compreflure, and is 
render’d hard, thick and callous 5 whereby, as its 
Diameter is very fmall, it is eafily flopp’d up. The 
Contufion made on this little Orifice, and round a- 
feout it, brings on a Suppuration \ after which the 
Parts coalefce, and the Orifice of this final! Canal 
doles up. The Tus or Sanies , that in the Courfe 
©f the Diftemper flow’d back both through the com¬ 
mon Canal, and the fmall Canals, which are a Con¬ 
tinuation of the 'Pitntta lacrymalia , has fometimes 
©ccafion’d Excoriations ; in confequence of which 
happens a Regeneration of Flelh during the Dre£ 
lings, a fmall matter whereof is lufficient to flop up 
&ch fiender Duds. In fine, thole ' fmall Canals^ 
through which nothing pafles for a Month or two, 
that the Dreflings iaft, dther dole by their proper 
Springinels, or their Diameters are leflen’d by their 
fmall Vefiels becoming varicous. ’Tis certain, that 
Jnjedions are fometimes made through the Tmffa 
lacrymalia \ but the propelling Force of thefc In¬ 
jections overcomes tbofe Refinances, which the 
Caufethat naturally drives theTears into the e Pun£t& 
lacrymalia, is not in a Condition to get the bet¬ 
ter of 

Thus it appears from the Detail of the Accidents^ 
I have enumerated, and which generally happen, 
more or lcfs, that while the Artift is endeavouring 
to preferve a dear Palfage for the Tears into the 
Nofe, he labours, without defigoing it*»tp flop the 
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Entry of the upper Part of their Canal. I hope 
now to make appear, that the belt way to avoid 
part of thefe Accidents, and keep open the new 
Canal from the Eye to the Nofe, is precifely to 
do nothing. This is what Experience has confirm’d 
me in, and what likewife Theory, well underftood, 
will give us a clear Conception of. 

’Tis a Thing not very eafy to determine, how 
the Tears, and the Liquid that is continually found 
on the Surface of the Eye, in order to preferve the 
Cleannefs and Tranfparency of the Cornea, can pafs 
through the TunBa, lacrymalia. ’Tis moreover 
obferved, that when one lies in Bed, this Liquid 
enters into thofe TunBa lacrymalia, which in that 
Pofition are higher than the Eye, as T well as into the 
TunBa lacrymalia. of the oppofite Eye. The Afcenc 
of Liquors in capillary Tubes above the Level, might 
be propofed to explain this laft Fad. One might 
alfo in certain Circumftances imagine the Road 
which the Tears keep, to pafs from the Eye into 
the Nofe, to be a jSyphan, the fliort Leg of which 
is divided into two. ’Tis ftrange that thefe two 
Ideas, which ftrike by their Simplicity, have not 
been offer’d by any one hitherto. It muff: be al¬ 
low’d, however, that they are not entirely fufficient 
to account for the Thanomenon under Confedera¬ 
tion. The following Rationale feems to me quite 
as fimple, and more accurate. 

The Air prefent at the Orifices of all the Duds, 
which have any Communication with the Trachtea , 
is by its proper Weight determined to enter them, 
when the Refiftance happens to be diminifh’d. Thus 
as, during ^nlpiration, it pafies through the Mouth 

and 
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and Noltrils, fo it likewife enters the Twtffa lacry - 
vwlia ; and mult neceffarily carry with it, towards 
the Pitntfa lacrymalia and their fmall Canals, the 
Moifture that lubricates the Surface of the Ball of 
the Eye, as it mixes with it. Therefore it is eafy 
to perceive already, that in order to preierve to the 
Tears their new and artificial Road into the Nofe, 
one need only commit the whole Care to the con¬ 
tinual Paflage of the Air and Tears. ’Tis well 
known in good Surgery, that ’tis very difficult, not 
to fay impoffible, to effed a re-union in a Part, that 
ferves as an Emundory to a Liquor conftandy flow¬ 
ing to it. * t /it. 

Now let us examine, if Nature alone can Hop the 

Hole made by the Operation. It will not be ima¬ 
gined, that from the Remains of a bony Lamina , 10 
thin as the Os Vngais, a fufficient Quantity of 
offifying Juice can work out to flop it up. The Te- 
rio/iiitffl and Saccus lacvymal'ts are too much lacera¬ 
ted, to think it poffible for them to repair of them*, 
felves what they had loft. Nor will it be believed, 
that the fylcmbvana pituitavia can eafily fill up the 
Hole made 'in it. Thofe are the Parts concern’d in 
the Operation : But even if they are granted to be 
more difpofed to a Re-piodudion than they really 
are, {till the Air and Tears will always be,able to 
preferve themfelves a Paflage into the Nofe. 

Wherefore, after having deftroy’d the Saccus la - 
crwnalis and Os Unguis, inftead of introducing an 
extraneous Body capable of making the Orifice of 
the fmall common Canal into the Tnittus lacrymahs 
become callous, and of drawing on a Suppuration, the 

Communication between the Nofe and Eye mult be 

H iCTt 
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left entirely difengaged, and Liberty by this means 
be given to Refpiration to make both the Air alone, 
and the Air mix’d with the Tears, to pafs continu¬ 
ally through it. 

In fine, the Action of thefe Fluids may be aflifled 
by the Application of Collyriums, and by making 
frequent Injections into the ¥ undid lacrymalia ; 
which, befides the common Effe&s that may be na¬ 
turally expeded from them, will contribute to pre¬ 
vent the Juice, that re-unites the Wound made in 
the Skin, from over-ftreightening the Canal. 


VI. Concerning the Caufe of the General Trade- 
Winds : By Geo. Hadley, Efy K ^ 5 . 


I Think the Caufes of the General Trade-Winds 
have not been fully explained by any of thole 
who have wrote on that Subject, for want of more 
particularly land diftin&ly confidering the Share the 
diurnal Motion of the Earth has in the Production 
of them : For although this has been mention’d by 
fome amongft the Caufes of thofe Winds, yet they 
have not proceeded to ihew how it contributes to 
their Production ; or eMe have applied it to the Ex¬ 
plication of thefe Phenomena, upon fuch Princi¬ 
ples as will appear upon Examination not to be 
fufficient. 

That the Action of the Sun is the original Canfe 
of thefe Winds, I think ail are agreed ; and that it 

does 
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does it by caufing a greater Rarefaction of the Air 
in thofe Parts upon which its Rays failing perpen¬ 
dicularly 3 or nearly fo, produce a greater Degree of 
Heat there than in other Places ; by which means 
the Air there becoming fpecificaliy lighter than the 
reft round about, the cooler Ajr will by its greater 
Denfity and Gravity, remove it out of its Place to 
fucceed into it its lelf, and make it rile upwards. 
But it leems, this Rarefa&ion will have no other 
Effeft than to caule the .Air to rufti irr from all Parts 
into the Part where ’tis mod rarefied, efpecially 
from the North and South, where the Air is cooleft, 
and not more from the Eaft than the Weft, as is 
commonly fuppofed : So that, letting afide the di¬ 
urnal Motion of the Earth, the Tendency of the 
Air would be from every Side towards that Part 
where the Sun’s Action is mod intenle at the Time, 
and lo a N. W. Wind be produced in the Morning, 
and a N. E. in the Afternoon, by Turns, on this 
Side of the Parallel of the Sun’s Declination, and a 
S.W. and S.E. on the other. 

That the perpetual Motion of the Air towards 
the Weft, cannot be derived meerly from the A&ion 
of the Sun upon it, appears more evidently from 
this: If* the Earth be fuppoled at Reft, that Motion 
of the Air will be communicated to^ the fuperficial 
Parts, and by little and little produce a Revolution 
of the Whole the fame Way, except there be the 
lame Quantity of Motion given the Air in a con¬ 
trary Direction in other Parts at the # lame Time, 
which is hard to luppole. But if the Globe of the 
Earth had before a Revolution towards the Eaft, 
this by the lame means muft be continually retard- 

' H a ed *. 
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ed : And if this Motion of the Air be fuppofed to 
arife from any Adion of the Parts of it on one 
another, the Confequence will be the fame. For 
this reafon it feems necefiary to Ihew how thefe 
Phenomena of the Trade-Winds may be caufed, 
without the Produdion of any real general Motion 
of the Air weftwafds. This will readily be done 
by taking in the Confideration of the diurnal Mo¬ 
tion of the Earth : For, let us fuppofe the Air in 
every Part to keep an equal Pace with the Earth in 
its diurnal Motion ; in which Cafe there will be no 
relative Motion of the Surface of the Earth and Air, 
and confequentiy no Wind; then by the Adion of 
the Sun on the Parts about the Equator, and the 
Rarefadion of the Air proceeding therefrom, let 
the Air be drawn down thither from the N, and S. 

' Parts. The Parallels are each of them bigger than 
the other, as they approach to the Equator, and the 
Equator is bigger than the Tropicks, nearly in the 
Proportion of 1000 10917, and confequentiy their 
Difference in Circuit about 1083 Miles, and the 
Surface of the Earth at the*Equator moves fo much 
fafter than the Surface of the Earth with its Air at 
the Tropicks. From which it follows, that the Air, 
as it moves from the Tropicks towards the Equator, 
having a lefs Velocity than the Parts of the Earth 
it arrives at, "Will have a relative Motion contrary 
to that of the diurnal Motion of the Earth in thole 
Parts, which being ^combined with the Motion to¬ 
wards the Equator, a N. E. Wind will be produc’d on 
this Side of the Equator, and a S.E. on the other. 
Thefe, as the Air comes nearer to the Equator, will 
become ftronger, and more and more Eafterly, and 
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be due Eaft at the Equator itfelf, according to Ex¬ 
perience, by reafon of the Concourfe of both Cur¬ 
rents from the N. andS. where its Velocity will be 
at the rate of 2,083 Miles in the Space of one Re¬ 
volution of the Earth or Natural Day, and above 
1 Mile and j in a Minute of Time; which, is greater 
than the Velocity of the Wind is fuppofed to be in 
thegreateft Storm, which according to Dr. < Z)erham , $ 
Obiervations, is not above 1 Mile in a Minute.- 
But it is to be confidered, that before the Air from 
the Tropicks can arrive at the Equator, it muft 
have gained fome Motion Eaflward from the Surface 
of the Earth or Sea, whereby its relative Motion 
will be diminished, and in ieveral fucceffive Cir¬ 
culations, may be fuppofed to be reduced to the 
Strength it is found to be of. 

Thus I think the N.E. Winds on this Side of the 
Equator, and the S. E. on the other .Side, are fully 
accounted for. The fame Principle as neceffarily 
extends to the Production of the Weft Trade-Winds 
without the Tropicks ; the Air rarefied by the Heat 
of the Sun about the Equatorial Parts, being re¬ 
moved to make room for the Air from the cooler 
Parts, muft rife upwards from the Earth, and as it 
is a Fluid, will then fpread itfelf abroad over the 
other Air, and fo its Motion in the upper Regions 
ihuft be to the N. and S. from the Equator. Being 
got up at a Diftance from the Surface of the Earth, 
it will foon lofe great Part of its Hear, and thereby 
acquire Denfity and Gravity fufficient to make it 
approach its Surface again, which may be fuppofed 
to be by that Time ’ti 3 arrived at tljpie Parts be¬ 
yond the Tropicks where the wefteriy Winds are 
3 * found. 
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found. Being fuppos’d at firft to have the Velocity 
of the Surface of the Earth at the Equator, it will 
have a greater Velocity than the Parts it now arrives 
at; and thereby become a wefterly Wind, with 
Strength proportionable to the Difference of Ve¬ 
locity, which in feveral Revolutions will be redu¬ 
ced to a certain Degree, as is laid before, of the 
Eafterly Winds, at the Equator : And thus the Air 
will continue to circulate, and gain and lofe Veloci¬ 
ty by Turns from the Surface of the Earth or Sea, 
as it approaches to, or recedes from the Equator. 
1 do not think it neceffary to apply thefe Principles 
to fblve the Phsenomena of the Variations of thtsfe 
Winds at different Times of the Year, and different 
Parts of the Earth ; and .to do it would draw this 
Paper into greater Length than I propofe. From 
what has been laid it follows : 

Firft , That without the Affiftance of the diurnal 
Motion of the Earth, Navigation, eipecialiy Eafterly 
and Wefterly, would be very tedious, and to make 
the whole Circuit of the Earth perhaps impra&i- 
cable. 

Secondly, That the N. E. and S. E. Winds within 
the Tropicks mnft be compenfated by as much N.W. 
and S. W. in other Parts, and generally all Winds 
from any one Quarter muft be compenfated by a 
contrary Wind fome where or other; otherwife 
fome Change muft be produced in the Motion g£ 
the Earth round its Axis. 


VIT* An 
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VII. An Account of the federal Earthquakes 
which have happen’d in New-England, jince 
the firjl Settlement of the Englifli in that 
Country , efpecially of the laft, which happen’d 
on Odob. 29, 1727. Communicated to the 
Royal Society hy Paul Dudley, Efq$ F.Q^S, 
in a Letter to the Secretary. * 

S I R, Roxbury , Nov. 13, 1717. 

Y OU will doubtlefs from the publick Prints 
have an Account of the terrible Earthquake 
that happen’d here on the 29 th of Off offer lad in 
the Night j however, I think it my Duty, and hope 
it will be acceptable to the Society, to have the Par¬ 
ticulars from one of-their own Members. 

That this Country is fubjed to Earthquakes is 
certain ; and we have been often admonifhed of it 
fmce the firft Settlement of the Engltjh here, which 
now is about an hundred Years. Our printed Books 
and other good Records have taken notice of the 
mod remarkable that have happen’d. The firft and 
moft coftfiderable Earthquake that I find in our 
Hiftory, and which feems to have been much like 
our iaft, was on the Second of June i 1638. This 
is faid (by the Author,, who was a Gentleman of 
Charader and Probity) “ to have been a great and 

* See Ukevrife an Account of this fame Earthquake in TranfaB* 
40$* p- 1*4- 
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<c‘fearful Earthquake : It was heard before it came, 

“ with a rumbling Noife or low Murmur like unto 
« remote Thunder ; it came from the Northward, 
•“ and palled Southward *, as the Noife approached 
near, the Earth began to quake ; and it came 
a t length with that Violence, as caufed Platters, 

« Tyles,&r. to fell down; yea. People were afraid 
« of their Houfes. The Shock was fo violent and 
great, as that fome being without-doors, could 
*.< not Hand, but were fain to catch hold of 
« Polls, ,&c. About half an Hour after, or lels, 

(t came another Nolle and Shaking, but not lb loud 
£t nor ftrong as the former : Ships and Vefiels in 
<s the Harbour were lliaken, In 1658, there 

was another very great Earthquake, but no Par¬ 
ticulars related. In 1660, January 3 a great 
Earthquake. In i66z, January 26th, about Six 
o’CIock at Night, there happen’d an Earthquake, 
which lhook the Houfes, cauled the Inhabitants to 
run out into the Streets, and the Tops of feveral 
Chitnnies fell down. About the Middle of the 
fame Night was another Shake ; allb in the Morning 
following the Earth lhook again. In 1665, and id 
1668, and 1 669, the Earth was lliaken 5 fince which 
we have alfo had feveral Tremors of the Earth, but 
not very confiderable ; fo that our People began to 
hope we ibould hear no more of them. But we are 
now convinced to purpofe,. that New-England 
is Hill liable to the fame*Terror and Defolation 
that other Countries are from thefe extraordinary 
Motions of the Earth 

I now proceed to give the belt Account I can of 
our late terrible Earthquake, which has fo juftly 

* . amazed 
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amazed and terrified the Inhabitants from one End 
of the Country to the other. The firft Thing I fhall 
begin with is to give a ihort Account of the Weather 
or Seafon preceding the Earthquake : Our Winter 
in January and February was very moderate, and 
excepting a few cold Days, the Weather was plea- 
iant, and no great Froft in the Ground. In the be¬ 
ginning of March we had a great deal of Snow, and 
iome cold Weather, which foon went over ; and 
on the nth Day, iy Minutes after Four o’Ciock, 
the Sun was eclipfed about five Digits, as near as I 
could make it without an Inftrumentafter which 
to the End of the Month we had pleafant Weather, 
Rain at times, and once we had Thunder and Light¬ 
ning. April for the moll part had fair pleafant 
Spring Weather, and a plentiful Rain in the begin¬ 
ning and latter end of the Month. The Beginning 
of May was alfo pleafant Weather; the 9th, icth, 
and 13 th a great deal of Rain : The 18th a white 
Froft : 2.4th and 15th cold Weather ; from thence 
to the End of the Month very dry. The Beginning 
of June the fame ; abundance of Thunder and 
Lightning at times during the whole Month. In 
July alfo, though we had fome Showers in different 
Places, yet in general it was a very dry Seafon, and 
a great deal of Thunder and Lightning alfo this 
Month ; the three laft Days of it fo violent hot, 
that there was no working or travelling by Day, or 
fleeping by Night : The Beginning of Augujl was 
alfo exceeding hot, and in particular the firft Day at 
Night from the Evening to Midnight we had a con¬ 
tinued Corufcation or Lightning all round the Hori¬ 
zon ; the like fcarce ever remember’d ; it was truly 

I terrible, 
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terrible, though the Thunder was not fevere. Dr y 
Weather continued to the ioth, and then we had 
a plentiful Rain all over the Province, but our hot 
Weather held on to the End of the Month 5 and 
till .'boat the Middle of September we had very hot 
Wcathei : So that take it all together, I have never 
known fo much hot Weather in any one Summer in 
my Time On the i6:h of September we had iuch 
a \iolent Storm fsom the Noith-Eaft, as was never 
remember’d, for the Fiercenefs and Strength of the 
Wind ; it blew down Houfes, Barns, and an infi¬ 
nite Number of Trees in our Orchards and Woods ; 
a great deal of Rain alfo then fell'. In the Month 
or October*, preceding the Earthquake, we had a 
pretty deal of cold Weather ; on fhe 23d a great 
deal cf Ram, with the South Wind ; on the 25-th 
at Night, a hard Froft ; on the 26th winterilh Wea¬ 
ther, "and a little Snow ; 28th cold, the Wind at 
North-Weft : Lord’s-day 29th, the Wind at North- 
V'cft, though little of it, but cold j in the Evening 
quite calm and a clear Sky. 

By this Ihort Journal of the Weather the I earned 
will be able in fome meafare to fay, how far our 
Earth might be difpos’d to, or prepar’d for the Earth¬ 
quake that followed ; firft by a long continued 
Drought and extreme Heat, whereby the Earth be¬ 
came more porous, and abounded with Exhalations 
or Vapours inflamed, and which afterwards being 
ihnt up by fhe fucceeding great Rains and Froft, 
and thereby hinder’d from an ordinary and cafy 
Paflage through the Pores and common Vents of 
the Earth, worked fo much more forcibly and ter¬ 
ribly upon one another. But Philofophers not be¬ 
ing 
3 
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ing yet agreed on the Nature or certain Caufes of 
Earthquakes, I pafs on to the fecend Thing which 
I propofed to enquire into, viz. what Kind or Sort 
of Earthquake ours was. Gilbertns Jacchaus in 
his Inft it at tones Thyjica, cr.jp. Terra Mot us di- 
ftinguilhes Earthquakes into four Species ; where¬ 
in he agrees w\th Jrijictie and TVi.vy, with whom 
the firft Species is a Shake or Trembling, and by 
them liken’d to the lhaking Fit of an Ague. I can¬ 
not yet hear of any Breach or Opening of the Earth, 
through the whole Extent of cur Earthquake. !t 
has been faid by feme that were abroad, that the 
Earth fenftbly rofe up, and fo lank down again ; 
but I much queftion the Truth of it: fer if these 
had been any fuch Sixcuffion to ra.fe the Earth ro 
any confidcrable Height, the Houles would certain¬ 
ly have tumbled down, or the the Exhalation forced 
its Way by fbme Breach. Nor was our Morion of 
the Earth that which Ariftotle and Tliny call a 
a Pulfe or an intermittent Knocking, but one con¬ 
tinued Shake or Trembling ; and therefore mud be 
ranked under the fiift Species, viz. a Tremor or 
Shake, without altering the Pofttion of the Earth, 
and left all things in the fame Pofture in which it 
found them, except the failing down of the Tops 
of fome Chimnies, Stone Walls, &c. without doors ; 
Dilhes and fome other Things within doors 5 which 
I ihail obferve when I come to fpeak of the Degree 
of the Shake. 

That our Earthquake was of the firft Species is 
alio proved from the Found that accompanied it, 
fince tremulous and vibrating Motions are proper 
to produce Sounds ; which brings me to the third 

r I 2 Par- 
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Particular, viz. the Noife or Sound that accompa¬ 
nied or immediately preceded our Earthquake. This 
indeed was very terrible and amazing; though I am 
apt to think it was thought more confiderable by 
thofe within doors, than fuch as were withouc in the 
Air. Some of our People took this Noife to be 
Thunder ; others compared it to the Ratling of 
Coaches and Carts upon Pavements, or frozen 
Ground. One of my Neighbours liken’d it to the 
fhooting out of a Load of Stones from a Cart under 
his Window. For my own Part, being perfed:Iy 
awake, though in Bed, I thought at firft my Ser¬ 
vants, who lodged in a Garret over my Chamber, 
were haling along a Trundle-bed: But, in truth, the 
Noife that accompanies an Earthquake feems to be 
Jims Jilt generis^ and there is no defcribing it. This 
Noife, as amazng as it was, in an Inftant of Time, 
as one may fay, was fucceeded by a Shake much 
more terrible. * My Houfe, which is large and well 
built, feemed to be lqueezed or prefs’d up together, 
as though an hundred Screws had been at work to 
throw it down ; and fliook not only every thing in 
the Houfe, particularly the Bed under me, but the 
Building itfelf, and every Part of it fo violently for 
the Time, that I was truly in great Fear it would 
have tumbled down, and my Family perifhed in the 
Ruin: But through the great Power and Mercy of 
God, we received no Harm. ’Tis impoflible to de- 
fcribe the Terror and Amazement that an Earth¬ 
quake carries with it; and though I had never felt 
one before, yet I was thoroughly convinced what 
it was at the very Time. 


The 
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The next Thing I proceed to is the Degree or 
Greatnefs of the Shake. This will be belt Known 
from its EfFedls. I have already mention’d the 
falling of the Tops of Chlmnies, Diihes from 
Shelves, China Ware, &c. Doers unlatched, Beils 
jangling, Beds trembling, Chairs moving, &c. A 
Country Farmer tells me, he had forty or fifty 
Rods of Stone Wall thrown down by it : And 
though I acknowledge thefe Effects are not very 
confiderable, yet I cannot but be of opinion, that 
our Earthquake for its Species was as 'violent and 
terrible as any we meet with in Hiflory : And had 
the Tremor continued a Minute longer, or been re¬ 
peated in the like Degree, our Houles had doubdefs 
been many of them overthrown. One of my 
Neighbours that was walking home at the very lu- 
ftant, tells me, the Noiie firft brought him to a ftand, 
and that during the Shake, the Earth trembled io 
under him, that he was fo far from attempting to 
continue his Walk, that it was as much as he could 
do to keep upon his Legs, and expe&ed every Mo¬ 
ment the Earth would have open’d under h : m. 
Another that was riding home, lays, that upon the 
Noiie the Earthquake made, his Horfe flood flock 
flill, and during the Shake, trembled to that degree, 
that he thought he would have fell under him. Our 
Houfe-Dogs were alfo fenfibie and afFe&ed with the 
Earthquake; fome of them barking, others howling, 
and making flrange and uuufual Noifes. Nor was our 
Earth only affeded with this Shake, but the Sea alfo 
in our Harbours, and our Shipping fmail and great 
much moved with it I don’t fuppofe it ever hap¬ 
pens that Earthquakes of this kind, of any Extent, 
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are equal or alike in ail Places ; and accordingly I 
find by Information from our feveral Towns, that 
the Shake was much more moderate in fome Parts of 
the Country than others. 

Xhe Time and Duration of the Shock ■ Our 
Bdlon News-Papers fix the Time at about forty 
Minutes after Ten o’ Clock at Night : My own 
Watch was not fo much by five Minutes ; but the 
Clocks of the Town might' be trueft. The firfl Day 
of November at Midnight, which was three Days 
after the Earthquake, the Moon changed. As to the 

Duration of the Shock itfelf-Whatever others 

may print or have printed, 1 can by no means iup- 
poie it exceeded the Space of a Minute, if it was 
fo lens ; I mean the firfl and great Shock ; after 
whidTin the fame Night we had four or five more 
lefler Tremors 3 and at iundry times fince the 
Earth has trembled in dhierent Places (even to this 
13 th of November) but without any confiderable 
Efieds or Extent. 

The lafe Thing I have to mention is the Courfe 
and Extent of the Earthquake. Bofion , the Metro¬ 
polis of this Province, lies in the Latitude of 4 % Deg. 
aj Min. North, and 4 Ho. 43 in. to theWeftward of 
London 3 as the Longitude between the two Places 
was fettled by Mr. Thomas Brattle of this Country, 
and Mr. Hodgfon of Loudon many Ypars fince: And 
making Bcjlon a Center, we have a certain Account 
that cur late Earthquake was felt in Kennebeck River 
to the Eafhvard, and at 'Philadelphia to the Weft- 
ward, one hundred and fifty Leagues diftant one 
from the other upon a W. S. W. and E. N. E. Courfe 
iceareft : and no Part of the intermediate Country, 
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that I can underftand, efcaped the Shake ; the 
Colonies Rhode-IJiattd, Connecticut,zrA Xe-ac-Tor k, 
that lie between us and ‘Penjfylvauia being all af- 
fedhcd, though not equally, particularly at Thila- 
delphui the/ write, a lima.* Shock. As to the op- 
pofire L'nc or Latitude, as we may call It, of t e 
Earthquake, v\ e ha\ e tv, c noted 'Handsto the South- 
Eaft, calic AXantucket an t 2 *iat iha's Vineyard, about 
ninet) Miles diftant from Bofion , and the fdrfl named 
lies about twelve Leagues into the lea, ddl-nt from 
the mr.'.n Lard ; beth theie Li and s had tee Earth¬ 


quake. Our E yy/ v f?oerIe.rents to _ a *u a t’ e N arrh- 
\Veft, don’t yet exceed forty or f._V, M ’es fen 
J 3 sJion\ but they all of them had t...s EaitKyv e 
vcly fcnfibly ; *and how far it might reach hw end 
them towards Canada, we cannot \et fay. By t'us 
Calculation I believe it w.J be found, that cv Earth¬ 


quake was of a much gic iter Extern, than any yet 
taken notice of inHiftoiy : As to theCourlcof the 
Earthquake, or where it lirft began, I am not yet 
able to determine by all the Information I can get: 
For thev write f-om RLcd.e-lJh;Career mar. 


Ke& York, and Th'Ecddp ah to the Weftw a-n 
that it was between the Homs of Ten and E even a, 


* 


Ni'-ht. The fame again is a'firm’d from 'EifCu ‘rjra, 
Cn f co-Bay, and Kennebeck River which aie to the 
Ealiward : So that as yet it feems to me, that the 
Earth, through the whole Extent aforelaid, was 
ihaken very near at the Arne Time. Some of my 
Neighbours are pofitive, that it came from the South¬ 
ward ; while others agiin are confident, th;c where 
they were, it came from the North. But i' Is is non 
to be wonder’d at, fince, as I fuppofe, the -fubter- 


raneous 
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fnbterraneous Channels or Caverns, through which 
the Exhalation palfes, are not in any one continued 
(height Line, but branched out, and running upon 
all Points of the Compafs, elpecially in luch a vaft 
Extent of Land, 

I am now come to the i8th of November, and 
having met with fome farther Particulars omitted in 
rhe preceding Account: I (hall throw them into a 
•Poftfcript. 

A Neighbour of mine, that has a Well 3 6 Feet 
deep, about three Days before the Earthquake, 
was lurprized to find his Water, that ufed to be very 
ivveet and lympid, (link to that degree, that they 
could make no Ule of it, nor fcaree bear the Houle 
when it was brought in; and thinking lome Carrion 
was got into the Well, he fearched the Bottom, but 
found it clear and good, though the Colour of the 
Water was turned wheyilh or pale. In about leven 
Days after the Earthquake, hisWater began to mend, 
and in three Days more return’d to its former Sweet- 
nels and Colour. I am alfo very credibly inform’d, 
that feveral Springs and good Watering-Places were 
ibme of them lower’d, and others quite funk and 
loft with the Earthquake. A worthy Divine in a 
Town about twenty Miles diftant from B oft on, 
allures me, that immediately after the Earthquake, 
there was fuch a Stink or ftrong Smell of Sulphur, 
that the Family could fcarce bear to be in the Houle 
for a confiderable Time that Night. The like Is 
confirmed allb from other Places. Perlons of Credit 
do alfo affirm, that juft before, or in the Time of 
the Earthquake, they perceived Flalbes of Light. 

A Gen* 
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A Gentleman of Probity, from Newbury, a Town 
firuate between thirty and forty Miles to the N. N. E. 
of B oft on, writes word, that at forty Rods diftance 
from his Houle, there was a Fiffure of the Earth, 
and near twenty Cart-Loads of fine Sand thrown 
out where the Ground brake, and Water boil'd out 
like a Spring, and mixing with the Sand, made a 
fort of Quagmire y but at the Date of his Letter, 
which was the 21ft current, the Spring was become 
dry, and the Ground doled up again. Since the 
Receipt of this Letter, I underftand, that the Ground 
where this Sand is thrown up, and round about 
it for a confiderable Diftance, is a folid Clay for 
twenty or thitry Foot deep, and nothing like Sand 
ever to be found there before ; fo that the Exhala¬ 
tion forced this great Quantity of Sand through a 
very deep Stratum of Clay. • I am alfo very well 
latisfied, that the Earthquake was more violent in 
the Towns to the North and North-Eaft of Bofton y 
‘than in thofe to the Southward and Weft ward ; and 
in fome of them that are rocky, the Earth Ihook but 
a few Days fince. 

If any thing further worth communicating lhould 
hereafter olFer itfelf, I fhail tranfmit it: In the 
mean time I hope what I have lent, will be received 
by the Society with their ufual Candor and favour¬ 
able Allowance, from their and your 

Very affeSiimate and humble Servant , 


K 


Paul Dudley. 

VIII. An 
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YHI. An Account of an extraordinary Ejfeft of 
Lightning in communicating Magnetifro. 
Communicated hy Pierce Dod, M, D. F. 3^. $"• 
from Dr. Cookfon of Wakefield in York- 
ifiire. 

A Tradefman in this Place having put up a great 
Number of Knives and Forks in a large Box, 
fome in Cafes or Sheaths, and others not, of dif¬ 
ferent Sizes, and of different Perfons making, in 
order to be fent beyond Sea; and having placed the' 
Box in the Corner of a large Room,' there happen’d 
a fudden Storm of Thunder, Lightning, &c. by 
which the Corner of the Room was damaged,' the 
Box fplit, and a good many Knives and Forks melted, 
the Sheaths being untouch'd. The Owner emptying 
the Box upon a Counter where fome Nails lay, the 
Perfons who took up the Knives, that lay upon the 
Nails, obferved that the Knives took up the Nails. 
Upon this the whole Numbers was fry’d, and found 
to do the fame, nay, to fuch a degree as to take up 
large Nails, Packing-Needles, and other Iron Things 
of confiderable Weight. Needles or other Things 
placed upon a Pewter-Diih, would follow the Knife 
or Fork, though held under the Difh, and Would 
move along as the Knife or Fork was moved ; with 
feveral other odd Appearances, which I won’c now 
trouble you with, only this, that though you heat 
the Knives red-hot, yet their Power is ftill the fame 
when cold, *' 


You 



( 75 ) 

You may be afTur’d of the Truth of this, having 
inyfelf made a' good many Trials of the Knives and 
the Forks: How they came by this magnetick 
Power, or how Lightning fhould be capable of com¬ 
municating fuch a! Power, is the 


Secern. 6th, 
1732- 


IX. A further Account of the extraordinary EffeBs 
of the fame Lightning at Wakefield. SBy 
J)r. Cookfon. Communicated hy the fame. 

T HIS Srorm of Thunder and Lightning hap¬ 
pen’d the latter End of July, 1731. and not 
only broke the Glafs and Iron Frames of the Crols- 
Chamber Windows, but at the fame time fplit feme 
Studds in the Corner of a Wood-Houfe ; and oaf- 
ling into a Room, fplit likewife a large Deal Box, 
which flood in the South Corner of the Room, 
where the Lightning enter’d, and difperfed a great 
many Dozen of Knives and Forks, which were put 
up in the Box, all oTer the Room. 

Upon gathering up thefe Knives and Forks, fbme 
of them were melted, others flapp’d in funder ; 
others had their Hafts burnt5 others their Sheaths 
either finged or burnt j others not: But what was 
mod remarkable, upon laying them on a Counter 
where there were Iron Nails, Rings, &c. it was ob¬ 
served, that when any of them were take-up, there 
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bong a Nail or King at the End of each of them . 
mod of them were try’d, and found to do the lame ; 
but little further Notice being taken of them at that 
Time, they were thrown afide as damag’d Goods. 

Some Difcourfe concerning the EfFe&s of Thun¬ 
der and Lightning happening to be the Subject of 
Converfion in a Company, where the Owner of thefe 
Knives was not long ago, he told them what had 
happen’d at his Houle, and particularly to the 
Knives and Forks ; and being ask’d whether he had, 
any of them left, faid that he had ; and upon try- 
al it was found that a good many of them were 
poflefs’d of this magnetick Virtue. 

Hearing of this, I went and found what was re¬ 
lated, and what I font you an Account of before, 
to be Fad, and have now font you a couple of 
Knives and Forks, one for yourfelf, another for the 
Royal Society. 

The Whittle-Knife, with the Box-Handle, is that 
which I would have you prefont to the Society ; 
*tis an excellent one, and one of the befl:: I had 
thought to have kept it myfelf; but if it will be ac¬ 
ceptable to that famous Body, it will be much more 
agreeable to me. They will perceive that it has 
been ufed pretty much j and the Owner’s Son, who 
gave it to me, told me, that he has made ufe of it 
foralmoft a 'Year and an half ro all manner of Pur- 
pofes; notwkhflanding which it ftillretains'the mag¬ 
netick Virtue to an extraordinary Degree. 

The Situation of the Room, Polition of the Box 
and Knives, and Dire&ion of the Lightning, may 
poflibly contribute to a fuller Idea of the Matter: 

“ , ‘ I {hall 
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I {hall therefore prefume to give a Plan of them, an 
Horizontal one, and fubmit it and the following 
Qnaries to theConfideration of that Learned Body. 




A. The South Angle of the Room where the 
Lightning enter’d. 

B. ‘ The Direction of the Lightning. 

C. The Polar or Magnetick Line. 

D. The Box with the Knives lying in aDire&ion 
parallel to the longer Sides of the Box. 

Quare, Whether the Knives and Forks lying in 
fuch a Direction as either to coincide, or make but 
an acute Angle with the magnetick Line, might any 
ways contribute to their imbibing this magnetick 
Virtue •, fmce a Bar of Iron placed in fuch a Di¬ 
rection, {hall in a fmall time receive a transient Po¬ 
larity, and if it continue a long time it that Por¬ 
tion, a fix’d and permanent one? 


$)nare> 
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§itare, Whether the Knives and Forks lying in 
fuch a Pofition, and being violently heated by the 
Lightning, might not, as they cool’d, ftrongly im¬ 
bibe this magnctickVirtue; fince a Bar of Iron heated 
and placed in a certain Direction to cool, will fooner 
imbibe this Power than in the fame Dire&ion cold ? 

Qitare, The Polarity of the Compais has been 
alter’d by Lightning, as it is to be feen in the Thilo - 
fophical TranfaHions : Now how fliould Lightning 
be capable of communicating fuch a Power in this 
Cafe, fince it is plain that it has taken it away in 
another ? 


FINIS. 
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I. ffie Defcription and life of an Arithmetical 
Machine invented by Chriftian-Ludovicus 
Gerften, K ^ S. ProfeJJor of Mathematicly 
in the UniVerfity of Gieffen. Infcribed to 
Sir Hans Sloane, Bart, Trefident of the 
Royal Society. [See Tab. Fig. i, 2, 

SIR, 

B EING at prefent on the Point of returning 
Home, I think myfelf obliged before my 
Departure, to return my humble Thanks to 
that Learned Body the Royal Society , over which 
.you prefide, for the Honour they have lareiy done 
' me, in chufing me a Member ; and to make a 
grateful Acknowledgment to yon in particular, 
for the many Favours and Civilities, which, accord¬ 
ing to that amiable Cbara&er of Benevolence to all 
Strangers in general, you have been pleafed to be¬ 
llow on me. 

It is now a Duty incumbent on me to communi¬ 
cate to the Royal Society from time to time any 
thing new and curious, which may fall in nay way: 
Therefore I now lay before them a Draught and De¬ 
fcription of an Arithmetical Machine , which I in¬ 
vented about twelve or thirteen Years ago. 

Sir Samuel Morhnd was, for ought I know, the 
firft who undertook to perform Arithmetical Opera¬ 
tions by Wheel-work. To this end he invented 
two different Machines, one for Addition and Sub¬ 
traction, the other for Multiplication, , which he 
publilhed in London, in the Year 1673, in fimil 

L Twelves. 
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Twelves, He gives no more than the outward 
Figure of the Machines, and fhews the Method of 
working them. But as by this every one, who has 
any Skill in Mechanicks, will be able to guefs, how 
the inward Parts ought to be contrived ; fo it can¬ 
not be denied, that thefe are two different Machines, 
independent of one another ; that the laft, which 
is for Multiplication, is nothing elfe but an Appli¬ 
cation of the Nepairian Bones on flat moveable 
Disks; confequently that Ill's Invention alone is not 
fit to perform juftly all Arithmetical Operations. 

After him the celebrated Baron de Leibnitz, the 
Marquis Foleni, and Mr. Leupold took this Un¬ 
dertaking in hand, and attempted to perform it after 
different Methods. 

The firft publifhed his Scheme in the Year 1709, 
in the Mifcellanea Berolinenjia , but then he gave 
only the outward Figure of the Machine. Signor 
Toleni communicated his, but explaining at the 
fame time its inward Conftrudion, in his Mifcellanea 
of the fame Year, 1709. Mr. Leupold’s Machine, 
together with thole of Mr. de Leibnitz and Signor 
‘poitni, were inferted in his Theatrum Arithmetico- 
Gemetricum, pcblilhcd at Leipzig in 1727, after 
the Author’s Death, yet imperfed, as it is owned 
in the Book itfelf. 

Befides thefe, I learned from feveral French 
Journals, thatMonfieur Tafeal invented one, which 
however I never had the light of.* 

# * The Ddcriptiao of ti is Machine is Hnce printed by M, Gallon in 
his Cofle&kw of Mach'js ts and Inventions approved by the jicaJmy 
#jf Sc it nas at Paris {pbllfhed in French at Pans, 1735. in Quarto, in 
hix Tames) in Tam, IV* 137 } and hk^wife another bv At lefoine* 
p. 131 5 and three more bf M. BtlUrh 4 t BuJManiwtl 
*‘ 7 * &***' 

^ % I took 
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t took the Hint of mine from that of Mr. de 
Leibnitz^ which put me upon thinking how the 
inward Stru<2ure might be contrived : But as it was 
not pofTibie for me to hit upon the original Ideas of 
that Great Man, an exad Enquiry into the Nature 
of Arithmetical Operations furniflied me at laft 
with others, which I exprefled in a rough Model 
of Wood, and fhewed to fome Patrons and Friends, 
who encouraged me to have another made of Brafs: 
But the want of an Artificer, able enough to execute 
my Ideas, made me delay it till the Year 17 z$ ; 
when having fpare Time, and finding an Inclination 
to divert myfelf with Mechanical Operations, I fet 
about it, and finilhed the whole Work, fitted to a 
Reckoning not exceeding feven Places. And in 
^December of the fame Year, 1 had the Honour to 
Jay this Machine before my Sovereign, the prefent 
Landgrave of Heflen^Darmjladt, and the Hereditary- 
Prince his Son, to whom I demonftrated the Me- 
cbanifin of the whole Invention. 

I own that the gracious Reception it met with 
from both their HighnefTes, as well as the exprefs 
Recommendatfon of Mr. de Wieger, one of the 
Prince’s Privy-Council, would have been powerful 
Inducements for me to have publifh’d at that time an 
Account of my Machine ; but I was checked by 
the Uncertainty I was under, whether pofifibly 
Mr. Leibnitz’s Machine had not been brought to its 
Perfection ; in which cafe there is no doubt but the 
Operation of his Machine, if it would really per¬ 
form what is promifed in the Defcription, would 
have been eafier than mine, and confequenrly pre¬ 
ferable to it, provided its Structure did not prove 

La too 
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too intricate, nor that the working of it-took op 
too much time. 

But at prefent, being certain that none or 
Mr. Leibnitz's Invention has yet appeared in fuch 
a State of Ferfe&ion, as to have anfwer’d the Effed: 
propofed, and that thefe of mine differ from all thole 
mentioned above, fancying at the lame time, that 
Perfons who underftand Mechanicks, will find it 
plain, practicable, and exad, in regard to its various 
Effeds, I make no Scruple to prefent to the Royal 
Society this Invention, the Produft of my younger 
Years indeed, but now with the feveral Amend¬ 
ments I have fince added to it, as a Mark of the 
RefpeCt and Veneration I have for this illuftrious 
Body. 

The Particulars of it are as follows : 

There are as many Sets of Wheels and moveable 
Rulers as there are Places in the Numbers to be cal¬ 
culated. f ig -. i. Ihews three of them, by which 
one may eafily conceive the reft. A A Ihews the 
firft Syftem or the-Figures of Unites, according to 
Its inward Structure. B B and C C Ihews the lecond 
and third Syftem, viz. of Tens and Hundreds, ac¬ 
cording to their outward Form. We lhall firft con- 
fider A A j where a. a. a is a flat Botrom of a Brals 
Plate, which may be skrewed on either upon a par¬ 
ticular Iron Frame, or only upon a ftrong Piece of 
Walhut-Tree, doubled with the Grain crofs’d. In 
this Syftem are two moveable Rules gggg, and kkk, 
the ftrft of which I call the Operator, the lecond 
the Determinator. There are befides two Wheel- 
Works, the upper one is for Addition and Sub- 
firaffion, the lower one ferves for Multiplication 
, and 
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and *Divifon . The upper one is'provided firft with *, 
an oblique Ratchet-Wheel of 10 Teeth, of what 
Diameter you pleafe, on which, however, depends 
the Length and Breadth of the Syftem itielf. This 
Wheel has a Stop r, with a deprefling Spring 1 5 
Under the Wheel a, is a fmailer Wheel b of the 
lame Shape : Both a and b are rivetted together, 
and fixed on a common Axis. Under the Wheel b 
lies a third f, which is a common Tooth-Wheel of 
20 or more Teeth, according as one pieafes : It is 
larger than b, and fmailer than a-, turns about the 
lame Axis with the other two above it, and upon it 
is fixed a Stop c, with the Spring d, which catches 
the oblique Teeth of the Wheel b. Immediately 
under this Wheel lies the upper Part of the Opera¬ 
tor, which may be bell made of Iron or Steel. The 
Wheels may all be of Brafs, except the upper one. 
The Operator is of the fame Thicknefs all over, 
and in its upper Part are fixed as many round Steel 
Pins as there are Teeth in the Wheel f, which are 
to catch the Teeth of this Wheel, and move it 
backwards and forwards. The Height of thofe 
Pins ought exadly to anfwer the Thicknels of the 
Wheel f. The Axis of the Wheels a and b is kept 
perpendicularly by the Bridge ee, which is skrewed 
to the Bottom, as appears by the Figure. The 
Operator gggg moves on the Side, above, and in 
the Middle in two Brafs Grooves iii and q q ; about 
Dit jets out, on which Projection a Piece of Iron h 
mull be well fattened, having a ttrong Pin, on which 
the Handle z fits, as you fee in the Syftem B B. The 
Side D itfelf Aides in another Groove ss, and ia its 
i nner Corner joins to it the Determinator kkk , of 
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the fame Thicknefs with the Operator, the Shape 
of which is {efficiently expreffed in the Figure. 
This Aides aifo up and down, on the one Side in 
rhe Groove ss, and v on the other Side, where it is 
fmalleft, in a fmail Piece of Brafs %, and where it 
is broadeft, above in the Operator itfelf, Which is 
either hollowed out into another Groove, or filed 
off obliquely. The Aiding Part of the Determina¬ 
tor ought afterwards a Ho to be fitred to it. Its 
chief Part is the Lock #, {landing perpendicular on 
its broad Part. I have drawn it ieparately in Fig. 4. 
B P, in which the Aiding Stop r, is prefled down 
by its Spring d, but railed by theTricker aa. 
That Tricker has a Pin b, on which is skrewed on 
the finall Handle lt(Fig.\. in the Syftems BB and 
CC.) In the Brals Bottom A A (or«.* Fig 1.) you 
meft file out 10 Ratchet-Teeth or Kerfs, pUrpofcly 
for the Stop of this Lock, or, which is better, you 
may infert into the Brafs Bottom a final! Piece of Iron* 
filed out according to this Figure. The Partition 
and Length of thefe Rachet-Teeth in the Bottom 
mutt fit exactly with the Circumference of the 
Wheel f y (Fig. t. SjJiem A A,) with this Direction, 
that if the Lock is kept by the uppermoft Tooth 
in the Bottom, the Operator cannot be moved at 
all; bnt when by prefling down the Tricker a a r 
(Fig. 4) the Dcterminator is fhoved down, and is 
flopp’d by the fecond or third Tooth in the Bottom, 
the Operator being alfo drawn down as far as the 
Determinator permits, makes the Stop c ( Fig. 1. 
Syft. A A) Hide over ion Teeth of the fecond 
Wheel b 5 confequently the fame Stop c, mnfl Aide 
over 9 Teeth, when the Lock of the Determinator 

will 
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will {land before the ioth Tooth in the Bottom, and 
the Operator is pulled down fo far. If you have a 
mind to apply thefe Rachet-Teerh on the Outfide of 
the Plate © ©, that covers the Whole, you may fit 
the Lock to it accordingly : But in this Cafe the 
Covering Plate muft be well fattened. 

For Multiplication and 'Divijion , there is pro¬ 
perly in each Syftem but one Wheel, like wife di¬ 
vided into ip Racist-Teeth, on which is rivetted 
the round Plate /, on which are engraved the Num¬ 
bers or Figures : Thefe Wheels have no occafion 
for any Bridge, but may turn about a ftrong Pin of 
Steel, lolder’d to the Bottom, The Rachet-Wheei mm 
refts on one Side ppon the Determinator, and upon 
a Piece of Brals of the fame Thickneft, to which 
are fattened the Stop n, and the Spring p. Upon 
the Operator is another Stop o, with its Spring ; 
which Stop has a fmall Arm at o, which is checked 
by a fmall .Sn*dd> tc > hinder the Spring’s preffing 
the Stop lower down than it ought: By which 
Contrivance it is fo order’d, that after the Operator 
is Aid down fo far as it can go, in being fiid up 
again, the Stop o will turn but one Tooth of the 
WheeJ m m. The round Plate l has in its Middle a 
fmall hollow Axis, on which, are turned firft two 
Shoulders, and then a Skrew : This Skrew in the 
Syftem A A is an ordinary one, winding from the 
left to the right. 

But as each Syftem to have Communication 
with the preceding one, though not with that which 
follows} to this end aprojedingTooth of Comma* 
nication made of Steel $ is revetted to the'upper 
Plane of tbg uppermoft Wh%el a. This Tooth 

* . muft 
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muft be phced exaftly on the Point of a Tooth of 
the Wheel, and by its Revolution catches and turns 
every time but one Tooth of the uppermoft Wheel- 
of the preceding Syftem, Aiding over the following 
one (if there be any) without touching it. For this 
reafon the Planes of the Brals Bottoms in all the 
Syftems ought to incline a little. This will bell ap¬ 
pear from the Vertical Section, Fig.i. (cut ijj Fig. i. 
in the Direction from h to f) in which « is the - 
Brafs-Bottom, HH the Wood-Bottom, g the Ope¬ 
rator, i the Groove, f the third common Tooth- 
Wheel, b the fecond Wheel, a the firft or upper¬ 
moft Ratchet-Wheel, e the Bridge, © the Covering- 
Plate, and $ the Tooth of Communication. I have 
reprefented all thefe Pieces of one Thicknels ; but 
every Artift will eafily know where to add or 
take off 

Fig. y. lliews the Plan and trneDifpofition of the 
Teeth m the leveral uppermoft Wheels ; that is to 
lay. The Parallel Lines AB and CD ought always 
to cut the Brafs Bottoms (which are like one ano¬ 
ther in Length and Breadth) length-wife into t\vo 
equal Parts : Then the perpendicular Interfedion 
E F will determine the Centers a and b, of the two 
Wheels H and G. The Stop r ought every time 
to hold irs Wheel in luch a manner, that the Points 
of two Teeth coincide with the Line A B or C D. 
The Obliquity of the Teeth is the lame in both, 
with this difference however, that in G, which is a 
Wheel of the Syftem A A, {Fig. r.) they are cut 
in from the left to the right, but in H (a Wheel of 
the Syftem BB) from right to the left. I need not 
take notice, that for making the Work more durable, 

the 
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the Teeth are not to be cut out into quite fharp 
Points, but blunted a little, as in the Wheel H„ 
The Nicety of the whole Machine chiefly confifts 
in placing the Center a and b 7 or (which amounts to 
the lame thing) after having chofen the Breadrh of 
tne Brafs-Bottoms, in determining the Diameter of 
the uppermoft Wheel : For if that Ihould prove lb 
large, as that the two Wheels H and G Ihould very 
near touch one another, the Tooth of Communica¬ 
tion will be fbort, its Operation will be of a fmall 
Force, and the Wheels themlelves will require a very 
great Exa&nefs, left by turning about the Wheel H, 
and the Tooth of Communication ftanding in the 
Pofition as it is reprefented in Fig. 5, a Tooth of 
the Wheel H may touch it, and flop the Motion. 
Whereas,on the other hand,fuppofmg the Centers at 
the fame Diftance, and the Diameters of both Wheels 
lefs, the Tooth ©^Communication will be longer: 
then fach a» nefefs to the Wheel, 

n>«*e Pofne is n&tffary for making the Tooth 
of Communication lay hold the better. F urthermore, 
it will be well for you to make the undermoft com¬ 
mon Tooth-Wheel as large as you can. 

From the Conftru&ion of this firft Syftem, with 
which the 3d, £th, 7th, &c. entirely agree, one may 
eafily imagine the ad, 4th, 6th, 8th, &c. for every 
thing there alfo is the lame, 'except only, that it is 
inverted ; fo that what in the firft ftands on the 
Right-hand, is on the Left in the fecond. 

The Plate for Mukiplicatim has on its hollow 
Axi% as it is faid before, two Shoulders, the lower- 
m0?of which is very fmall, the Sum of 
tbeTjbichnels of the Plare of the Wheel mjpt> and of 
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the Operator muft amount to as much as anfwers 
to fhe Heighth of the Bridge ee. On both Ends 
of the Brais-Bottoms, the two Piece of Brafs i a , 
of the fame Height, are rivetted on. This being 
done, at iaft the Covering-Plates QO is prepared 
and skrewed on the Piece of Brafs <t <t. If the 
Machine be made pretty large, the Covering-Plarc 
imift be skrewed fail, not only to the Bridge ee t 
but a lib not far from the Wheel of Multiplication. 
It muft be provided not only with round Holes, 
through which are to go the Axis of each upper- 
moil Wheel a, and the hollow Axis of the Flare J j 
bat it muft alfb have a long Slit, in which the 
Operator and Determinator may be moved up and 
down, and laft of all a fmall Window over the Plate 
of Multiplication , through which the Figure or 
Number engraved on the Plate may appear diitindtly. 
To the ptoje&ing Skrew l, of the Plate /, is fitted 
an Handle ffi, joined to an Index in the Shape of a- 
Scythe. The Skrew in rhe Syftem A A is a common 
Skrew, cenfequencly the Roundneis of the Scythe 
mult turn from the left to the right j but in the 
Syftem BB, where it ought to be inverted, like all 
the other Parts, the Scythe muft turn from the right 
to the left, as in the Figure. The Ufe of this is 
to ihew which Way the Wheels are to be turned ; 
and the Skrews are to prevent the Machine’s being 
hurt by unskilful Hands. 

On the Side of the Determinator, viz. on that 
Piece which cannot be preffed down, is alio skrew¬ 
ed a final! Index, which may be directed to fuch. 
Numbers or Figures as is required. Thele Figures 
are to be engraved in the Covering-Plate, according 
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to the Figure, and their Diftance depends on the 
Ratchet-Teeth ee (Fig. 4.) in theBrafs-Bottom. 

On the Axis of each uppermoft Wheel a (which 
Axis muft be made fquare as far as it projects over 
the Covering-Plate) is fixed a thin round Silver-Plate 
xx (in the Syftems BB and CC) or ad in Fig. 3. 
yet fo that it may not rub againft the Covering-Plate. 
It has a hollow Axis be {Fig. 3.) on which is a right 
-or left Shrew, according to the Syftem it belongs to, 
and a fmall Shoulder c. To the Skrew is skrewed 
the Handle fs (Syftem BB and CC, Fig. r.) which 
is vertically flat on the Extremity, in order to turn 
by it the Plate and the Wheels. The Plate (as ap¬ 
pears by the Figure) is divided by 3 concentricfc 
Circles into twd Rings, in the outmoft of which are 
engraved the Numbers for Addition , in the inmoft 
thofe for Subtraction. I will hereafter call this Plate 
only the Silver-Plate , the firft Ring the Addition - 
Rtngy the fecond the SubJlra£Hon-Rmg : Moreover 
two Indexes w and y are skrewed to the Covering- 
Plate ■ w fhews the Numbers of the outmoft or 
Addition-Ring, and y thofe of the SubjlraBion- 
Rtng, They have Hinges, that they may be lifted 
op, and the Silver ■‘Plate taken out or put in again: 
Their Curvature ferves for a Dire&ion, which way 
the Plates ought to be turned. A skilful Artificer 
will be able to give them a neater and handfemer 
Shape, than here in the Draught, where I would not 
cover the Numbers. 

All this being done, there remains now the 
Figures or Numbers to be engraved, in the manner 
fofiowing: Place each uppermoftWheel ^ (Syftem A A) 
lb, that the Tooth of Communication be ready to 

M % catch 
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catch (as in G, Fig. $ ) which may he eafily feft. 
Oblerve in the Silver-Plate, where the Index w points, 
and there engrave the Number or Figure 9, lower 
down in the SubftraBion-Ring, where the Index » 
points, engrave the Cypher o . After this divide 
both Rings into 10 equal Parts, one of which 
is already defigoed for 9 in the Addition , and ano¬ 
ther for 0 in the SubftraB ion-Ring i then obferve 
which way the Wheel turns, if from the right to 
the left, as in Syflem BB ; then you mult from the 
engraved Number 9 in the Addition-Ring, towards 
the right engrave 0 next, then i> 4 , 3 5 4 ’ and in 

the SubftraB ion-Ring towards the right alfo, from 
the already engraved 0, fxrft engrave 9, then 8,7,6, &c . 
crdine inverfo. But if the Wheel turns from the left 
to the right, as in the SyItems AA and CC, you en- 

f rave the Numbers or Figures in the fame Order, 
at from the right to the left (See in Fig. 1. the 
Syftems BB and CC.) 

In the Multiplication-Wheels mm you mult con- 
dud: the Index ff exactly to the Window, as it is 
drawn in theSyfiemBB; mark thePlace on the round 
Mult ip lication-T late uuder the Window, and en¬ 
grave upon it the Cypher'or 0 : Then make, by two 
concentrick Circles, a Ring upon this Plate, and di¬ 
vide this Ring into ten equal Parts, and after the 0 
(already engraved) engrave on the Numbers 1, %, 3, 
4, 5, 6, 7, 8, 9, in the fame Order as it was done 
in the Addition-Ring of the Silver-Plate of the fame 
Syftem. Laft of all, if you think fit, you may skrew 
on thin Ivory Plates, to note upon them the Num¬ 
bers which are to be calculated, particularly a long 
imall one on that Side of the Slit of the Determi- 
mtor, where there are no Numbers, and alfo two 

fliortei 
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Shorter broader ones, one under the Window of 
Multiplication, the other above the Silver-Plate. 
All this together compofes a Machine, by the help 
of which yon may perform all the four Arithmetical 
Rules or Operations. The Way of working it, is 
as follows: 

1 . As to Addition : For inftance, if you are to 
add 32. and 59 ; becaufe the hindmoft Syfiem A A 
in the Figure, which ought to reprefent the Place of 
Unites, is not cover’d, let us take the Syftem BB 
for the Place of the Unites, and the Syftem CCfor 
the Place of the Tens ; mm the Silver-Plates xx 
in theft two Syftems, that the Indexes.*^ w point 
to the two Numbers 5 and 9 ; then make the De¬ 
terminators //, It, point alfo to 3 and z : next take 
one of the two Operators, ex. gr. in B B, and pull it 
down as far as you can, and move it upwards again. 
This done, the Number 1 of the Silver-Plate in B B 
will come by this means under the Index w, and 
the Number 6 of the Silver-Plate in the Syftem CC 
under its Index at the fame time, which is 6 s, the 
Sum, 59 and 2.. After this move the Operator of 
the Syftem C C alfo up and down, when inftead of 
6 ,9 will come under the Index; confequendy you 
have 91 under the Indexes ww, which is the Sum 
requir’d of 59 and 31 added together. TheReafou 
of it is plain ; for by pulling down the Operator 
of the Syftem B B fo far, the Stop c of the lower- 
mol or common Tooth- Wheel/ (vid. Syft. A A) 
will flide over two Teeth of the Ratcbet-middle- 
moft Wheel b ; and by moving the Operator up 
again, the fame Stop c will torn the two Ratcher- 
Wheels a and b together, and cauft the Stop r of 
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«the great or uppermoft Wheel a to Aide alfo over 
two Teeth 5 at the fame time the Tooth of Com¬ 
munication 9 will move forward one Tooth of the 
oppermoft Ratchet-Wheel in the Syftem CO; .con- 
iequently on the Silver-Plare in B B, inftead of 9 
the N um ber r, and in Syftem C C, inftead of 5 the 
Number 6 rauft appear under their Indexes ww ; 
and fo % the fame leafon, having pulled up and 
dovrcfthe Operator of the Syftem CC, the Number 
6 pointed to by the Index muft be at laft changed 
into 9. 

IJ. Subftra&ion . Suppofe 40 the Sum, from 
witch you are to lubftraca Z4: Here you muft put 
yout Sum 40 in the SubJlraH ion-Rings \ that is to 
fay, turn the Cypher 0 in the Syfteta B B, and the 
Number 4 in the Syftem C C, under the Indexes yy t 
as the Figure fliews : Set the Determinators at z4, 
as in Addition ; move alfo the Operators only once 
up and down, the Remainder 16 will appear under 
rhe Indexes yy. As for the Reafon of this Opera¬ 
tion, when you confider, that the Numbers in the 
SubjlraHion-Rings are eograved inverfo ordina , as 
it is laid before, you will find that it i& the fame as 
in Addition. 

III. Multiplication. For inftance 5 if you are 
to multiply 43 by 3, bring the 0 in all your Addi¬ 
tion-Rings to the Indexes, as alfo iu all your Mul¬ 
tiplication' *Plutes in the Windows. Write down 
(which is more particularly neceftary if the Num¬ 
bers are larger than here) the Multiplicand 43 upon 
the Ivory-Plates near thr two Determinators in the 
two Syftems BB and CC: Bat the Multiplicator 3, 
you may write only on the Ivory-Plate under the 

’Window 
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Window of the Syftem BB. Set the Determinatots 
at 43 ; then move your Operators fucceffively as 
often np and down, till there appears in both Win¬ 
dows the Number 3 •, then you will fee on your 
Addition-Rings under the Indexes, the Product 119. 

It is eafy to underftand, that as the Multiplica¬ 
tion is nothing die than a repeated Addition , the 
Machine does aifo perform its Operation by a re¬ 
peated Addition only : For the Number 3, which 
appears in the Window of the Syftem B B, ihews how 
many times you have added the Number 3, pointed 
by the Determinator to itfeif, which when done 
3 times, is 9. And fo the fame Number 3, which 
appears in the .Window of the Syftem CC, after 
your Operation, fliews how many times you 
have added the Number 4 to itfeif. I need not to 
make you obferve, that befides the two SyftemsBB 
and CC, there muft be fuppofed another, not ex¬ 
pos'd in the Figure, which will fliew the Num¬ 
ber 1 of the Produift 119, 

IV. Divifon. If you are, for inftance, to divide 
40 by 3, fet your Dividend 40 in the SnbjlraElion- 
Rings under the Indexes jy y, in the Syftem B B 
and C C; turn the Indexes/, fi near the Windows 
to make 0 appearwrite your Divifor near the 
Determinator of the Syftem CC, and fct the Deter¬ 
minator at 3 ; pull the Operator up and down, then 
you will have 1 under the Index jy, and 1 likewife 
in the Window. By this you fee, that you cannot 
work further in this Syftem CC, becaufe you can¬ 
not fubftradt 3 from 1 : You muft therefore go on, 
to the other Figure of the Dividend, viz. o, and 
fa the Syftem BB fet the Determinator again at 3. 

Ibis* 
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This being done, the firft pulling of the Operator 
up and down will produce i in the Window, and 7 
in the Subftra£tion~Ring under the Index, and the 
Number 1 which remained before in the Syftem C C 
will be changed into 0. Now as 7 is more than 3, 
you muft work on accordingly 5 having done it 
twice more, you will find that there remains under 
the Index y but 1, (which is the Numerator of your 
Fraction) and below in rhe two Windows the Quo¬ 
tient 13. When you cohfider that Tiivijion is no¬ 
thing elfe but a repeated Subtraction , you will alio 
ealily underftand the reafon of this Operation. 

Thofe that underftand the matter ever fo little, may 
now eafily conceive how they are to proceed with 
this Machine in larger Examples ! However, for 
greater Ciearnefs, I will explain it by two Examples. 

Suppofing there are fix 

Syftems, <z, b y c } d> e, /; I / * A 

Let all the Numbers point- n R 

ed to by the Indexes ww be 

In A B \ thofe which are to n 

be pointed to by the Deter- 
minators, in C D; and thofe 000 o 

which are leen in the Win¬ 
dows, in E F. Firft of all, 
you muft turn all your Addition-Rings of the 
Silver-Plates and yowcMultip lication-P latcs to 0 ; 
viz. that under ail the Indexes ww, and in the 
Windows nothing may appear but 0. Write the Num¬ 
ber 3563 near the Determinator, in the Syftems a,b 7 
£ y d, and diredfc them accordingly : The other Num¬ 
ber j 8, you muft write down likewife, but under the 
Windows in Syftcm a and b, as . you fee in this 
• Scheme. 
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Scheme. Move the feveral Operators, which are 
moveable, fucceflively as often up and down, till 8 
appears below in the Windows, and you will have 
under the Indexes above 18504, the Produd of 
35-63 x 8. And fo the Numbers of the Machine 
will appear thus. 


/ 


to o, 


B 


D 


following 


Next advance your Mul¬ 
tiplicand 3 563, from the 
Right to the Left; that is 
to fay, place the Deter¬ 
minator in the Syftem b at 
3, in c at 6, in d at 5, in e 
at 3, and reduce every 
Number in the Windows 
except in the Syftem a. See the Scheme 
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then pull all the Opera¬ 
tors again fuccelftveiy in 
bi c, d. and e, up and down, 
till 5 appears in the Win¬ 
dows below, and you will 
find at laft under the In¬ 
dexes 206654, the Pro¬ 
dud of 3563 x 58- 
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But if you are to divide again 106654 by 35&h 
you muft place the Dividend above in the Sub- 
Jlraflion-Rings under the Indexes. In the Windows 
below, every Figure muft f\ e d c b J 

•be c, likewife as in the A ^ ~ 6 6 7 4 B 

Multiplication ; and write — — — •—I — 

the Divifor under the Di- q 5 , D 

vidcnd, according ro Vnl- 3 5 3 

gar Arithmetick, and as E 000000 F 
;n the Figure here an- _ •- — >— 1 

r.exed. I * ' 


If you direcft theDeterminators in e,d y c 3 h,to their 
Numbers, and fubftradfc this Divifor by pulling up 
and down the Operators as often as you can, you 
will have in theWindows in e, d, c, h, every where 5; 
but on the Silver-Flates there will remain 18504. 
Now advancing your Divifor from the Left to the 
Right, bringing to the Windows in d, c, h, all the 
Cyphers o, and operating as before, there will at laft 
appear on the Silver-Flates nothing at all, but be¬ 
low in theWindows 5888. See the Figure following: 


And here you have only 
/ e 1 d [ c j b a this to obferve, that in 

A o o o o | o o B fach Cafes, y° u cut off 

— •— —»•— — 1 all the hindermoft Figures 

C „ , £> or Numbers in E F, except 

3 * * thatwhichftandsunderthe 

E T ^ *8 s’ S hrft Figure of the Divi- 

— —• for; what remains is your 

‘ Quotient. 

As for what remains, if it be obje&ed that this 
Machine cannot be fitted for fo many and long 

Numbers, 


8 S\S\ 
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Numbers, as one would pleafe, becaufe the Multi, 
plication of lo many Syftems would require too 
great a Force for one Operator to move lb many 
Wheels, kept by Springs, fuppofing the cafe that 
all the Teeth of Communication Ihould duly catch \ 

I own that this Objection is but too well ground¬ 
ed : However, I cannot help observing at the 
lame time, that this Defe& can hardly be avoided, 
in any Arithmetical Machine, for performing all 
thole Operations of itfelf, without the help of 
the Mind : For there mull certainly be a particular 
Syftem for each Place of Figures, which is to 
communicate with the next ; confequenly, as the 
Syftems encreafe in Number, the Force muft en- 
creafe alio which is requir’d for moving them all. 
Befides, it ought to be conlider’d, of what Size fuch 
a Machine ought to be, which might ferve for com¬ 
mon Ufe. I think few Calculations could be re¬ 
quired, for which 14 or 16Syftems mightnot fuffice. 
That which I made was of 7 Syftems, as I have 
already mention’d. The Dilpofition of it was 
neither lo well contrived as I have explained it 
here, nor were its feveral Parts fo well wrought, as a 
good Artificer, who makes Profeflion of fuch Work, 
might have performed it; yet thole 7 Syftems were 
very eafily put in Motion 5 and if in a Machine for 
14 Figures made by a skilful Hand, it could not be 
fo eafily pra&icable, this Defedt, I believe, might 
be eafily remedied, by applying the other Hand in 
the fifth or fixth Syftem to the Handley?, in order 
to eafe and affift the Operator. 

I am jour humble Servant , 

C, L, Gersten. 
N % II* Of 



( 9 8 > 


II. Of the Figure of the Earth, and ^Variation 
of Gravity on the Surface. !By Mr. James 
Stirling, E ^S. [Sx Tae* Fig. 6 .] 

T H E Centrifugal Force, arifing from the Diurnal 
Rotation of the Earth, deprefleth it at the 
Poles, and renders it protuberant at the Equator ; 
as has been lately advanced by Sir Ifaac Newton, 
and long ago by ‘Polybius , according to Strabo in 
the Second Book of his Geography. But although 
it be of an oblate Ipheriodical Shape, yet the kind 
of that Spheroid is not yet difcovered ; and therefore 
I lhall fuppofe it to be the common Spheroid gene¬ 
rated by the Rotation of an Ellipfis about its Teller 
Axis ; although I find by Computation, that it is 
only nearly , and nor accurately fuch. I fhall alfo fup- 
pcie the Denfity to be every where the fame, from 
the Center to the Surface, and the mutual Gravita¬ 
tion of the Particles towards one another to decreafo 
in the duplicate Ratio of their Diftances : And then 
the following Rules will- follow from the nature of 
the Spheroid. 

i. Let AD BE be the Meridian of an oblate 
Spheroid, DE the Axis, AB the Diameter of the 
Equator, and C the Center. Take any Point on 
the Surface, as F, from which draw F C to the 
Center, F G, perpendicular to the Surface at F, 
meeting C B in G, and F H' cutting the Line C G, 
fo that C H may be to G H as three to two. I fay 
that a Body at F will gravitate in the Direction F H ’ 9 

and 
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and chat the mean Force of Gravity on the Surface 
will be to the Excefs of the Gravity at the Pole 
above that at F, as the mean Diameter multiplied 
into the Square of the Radius is to one fifth of the 
Difference of the longeft and fhorteft Diameters 
multiplied into the Square of the Co-fine of Lati¬ 
tude at F. 

z. The Decrement of Gravity from the Pole to 
the Equator is proportional to the Square of the 
Co-fine of Latitude} or, which comes to the fame, 
the Increment of Gravity from the Equator to the 
Pole is proportional to the Sine of Latitude. Hither¬ 
to I have confider’d the Variation of Gravity which 
arifes from the fpheroidical Figure, while it does not 
turn round its Axis ; but if it doth, the Direction 
of Gravity will be in the Line F G, perpendicular 
to the Surface ; and its Variation now arifing from 
both the Figure and centrifugal Force, will be five 
times greater than what arifes from the Figure alone; 
as will appear from the Proportion of the Lines FH 
and F G, the former being to the latter, as the whole 
Force of Gravity at F, w hile the Speroid is at reft, 
to the Force with which a Body defcends at F, while 
it turns round its Axis. 

3. From this iaft Article it appears, that one fifth 
of the Variation of Gravity is occafion’d by the 
Figure of the Spheroid, and the remaining four 
fifths by the centrifugal Force. And whereas the 
Earth could not be of an oblate fpheroidical Figure, 
unlefs it turned round its Axis } nor could it turn 
round its Axis, without putting on that Figure : I 
fay, that the Diminution of Gravity towards the 
Equator, known by the Experiments .with Pendu- 

1 lums, 
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lams, prove both the Rotation and oblate fpheroi- 

dical Figure of the Earth.- , _ _ 

a. The mean Force of Gravity on the Surface 
is to the centrifugal Force at any Point F, as a 
Re&angle under the Radius and mean Diameter to 
a Redangle under the Co-fine of Latitude, and four 
fifths of the Difference of the longeft and fhorteli 
Diameters. And at the Equator, where the Co-fine 
of Latitude becomes equal to the Radius, the mean 
Force of Gravity is to the centrifugal Force, as the 
mean Diameter to four fifths of the longeft and 
fhorteft Diameters. This Article is found from the 
Proportion of the Lines F H and G H ; the former 
being to the latter as the Force of Graviry to the 
centrifugal Force. 

5. The Proportion of the Diameters of the 
Earth will be found in the following manner : The 
Moon revolves about the Earth in 17 J , y h , 43or 
in 39343 Minutes : And her mean Diftance is a- 
bout 5-9 \ Semidiameters of the Earth, according to 
La Hire's and Flamftead's Tables ; but near 60 i 
by Halley's Tables, I fhall therefore take 60 for 
the mean Diftance, till it be better known : Then 
according to the Nature of Gravity, as the Cube 
of the Moon’s Diftance to the Semidiameter of the 
Earth, or as 216000 to Unity, fo is 15-47870000 the 
Square of the periodick Time of the Moon to 7166, 
the Square of the Number of Minutes in which ano¬ 
ther Moon would revolve about the Earth at the 
Diftance of its Semidiameter. And as this laft 
Number to 2062096, the Square of 143 6, the Num¬ 
ber of Minutes in a Sydereal Day, fo is Unity to 
287.7 » which would ihew the Proportion of the 

centri- 
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centrifugal Force at the Equator to the mean Force 
of Gravity (by Corol. 2. ‘Prop.4.. Lib. 1. Principe 
were it not for the Adion of the Sun on the Moon. 
Therefore (by Corol. 17. Prop. 66. Lib. 1, Principe 
I fay, as the Square of the SyderealYear, to the Square 
of the periodick Time of the Moon, that is, as 179 
to Unity, fo is 187.7 t0 ; which being added 
to 187.7, makes 189.3. And therefore, as Unity 
to 189, ncgleding the Fra&ion which is uncertain ; 
fo is the centrifugal Force at the Equator to the 
mean Force of Gravity on the Surface. And thence 
(by Article 4.) as 189 to 7, fo is the mean Diameter 
to the Difference of the longed: and fliorteff : And 
therefore, as th§ Axis is to the equatoreal Diameter, 
fo is 2307 to 1317, or in fmalier Numbers, as 131 
to 131, the fame as Sir Ifaac Nevtou found in a 
different manner ; for he makes it as 130 to 131, 
and as 130 to 131, fo is 131 to 131. 004. 

6. In the fame manner the Proportion of the 
Diameters of any Planet may be found, if it has a 
Satellite: For Inflance, in Jupiter , he turns about 
his Axis in 9 11 , 56', or in 796 Minutes : And his 
third Satellite revolves about him in 7', 3 h > 42-'? 
36", or in 10301.6 Minutes, at the dtftance of 
17.141 of his Semidiameters. Therefore, I fay, as 
the Cube of 17.141 to Unity, fo is the Square of 
10301.6 to 30779, the Square of the Number of 
Minutes in which a Satellite would revolve about 
him at the diftance of his Semidiameter: And as 
this laft Number ‘is to 3552-16, the Square of 596, 
fo is Unity to 11?, or the centrifugal Force at his 
Equator to the mean Force of Gravity on his Sur¬ 
face. There is no need of correcting this Number, 
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as to the fotmer Article, becaufe the periodick Time 
of Jupiter round the Sun is vaftly greater than 
that of his third Satellite round him. I have chofe 
the third Satellite before any of the reft, becaufe its 
greateft Elongation was obferv’d by Dr. ‘‘Pound ., 
with a Micrometer adapted to aTelefcope 113 Feet 
long ; and he alfo took the Diameter of Jupiter 
by the Tranfit of the Satellite, which is a much 
more exad Way than with a Micrometer. But as 
the Planes of Jupiter's Satellites almoft coincide 
with the Plane of his Equator, the Diameter, de¬ 
termined by the Tranfit of the Satellite, is his 
greateft; and the Diftance of the Satellite, which 
ought to have been given in his mean Diameters, is 
affigned in his greateft: For which Reafon the Force 
of Gravity already found, muft be augmented in the 
Triplicate Ratio of his greateft Diameter to his mean 
one ; that is, if a reprefent the mean Diameter, and 
d the Difference of the longeft and fhorteft, in the 
Proportion of za-{-id to za very nearly. Hence, 
as the centrifugal Force at his Equator, to the mean 
Force of Gravity on his Surface, fo is Unity to 

11 g x And (by Article 4 ) n £ x 1 

:: a : fd, or 20 a a = r 86 a d + 179 dd ; which 
makes a to d, as 108 to 10 5 and thence the Axis is 
to the equatoreal Diameter, as 108 — y to r“o8 4 * Si 
or as 103 to 113 i that is, as 11 to 13 : Which 

agrees nicely with the Obfcrvations of both Dr. 
‘Pound and Mr. Bradley , made with Huygens's Long 
Telefcope ; the former making it as rx to rj, and 
the latter as xy to 27, which is very nearly the 
iame. And if this Theory agrees fo well with Qb- 

fervatious 
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fervations in Jupiter , there is no doubt but it will 
be more exad in the Earth, whofe Diameters are 
much nearer to Equality. 

7. By Experiments made at Jamaica * in the 
Latitude of 18 Degrees with a very curious Clock, 
contriv’d by Mr. Graham , it was found that the 
London Pendulum went flower there by z' 6" in a 
Sydereal Day, than at London. But it was found 
by Experiments made with Thermometers, that 9" 
were to be allowed for the lengthening of the Pen¬ 
dulum by Heat ; and therefore it was retarded 
only i‘ 57" by the Decrement of Gravity. So 
that while a Pendulum of London makes 86164 Vi¬ 
brations, the Number of Seconds in a Sydereal 
Day, the fame,at Jamaica only gives 86047 Vibra¬ 
tions. Therefore the Force of Gravity at London 
is to that in the Latitude of 18 Degrees, as the 
Square of 86164 to the Square of 86047 ; that is, 
very nearly as 1106 to ir03. And (by Article r, 
and z.) if a denote the mean Diameter of the 
Earth, d the Difference of the greateft and fmalleft; 

a — liivvill denote the Force of Gravity in general 
r r 

in any Latitude, whofe Co-flne is to the Radius 
as r to r : Where, if in the Place of c there be 
fubfticuted the Co-fmes of 5 1°: 32/ and 18*: o', 
that is of the Latitudes of London and Jamaica,> 
we fhall have the Force of Gravity at the former 
to that at the latter, as a — Q870 a to a — (9045 d t 
that is as 1106 to 1103. Whence the mean Di¬ 
ameter of the Earth will be to the Difference of the 

* See Tranfaft* N°'43»* p. $o$, 
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Axis and equatoreal Diameter* as 191 to Unity ; and 
thence (by Article 4 ) as the mean Gravity on the 
Surface to the centrifugal Force at the Equator, fo 
is 191 to or fo is 239 to Unity. In order to 
jfhew that this cannot be, I ihall obierve, that u ben 
the Moon’s Diftance was fuppofed 60 Semidiameters 
of the Earth (as in Article 5.) it was found that the 
mean Force of Gravity was to the centrifugal Force 
at the Equator, as 289 to 1. But if the Proportion 
now found be true, the Moon s Diftance of 60 Semi¬ 
diameters muft be augmented in the fubtriplicate 
Proportion of 289 to 239, and then it will become 
64 Semidiameters. In the like manner, if we com¬ 
pute the Ratio of the mean Force of Gravity to 
the centrifugal Force, by prefuppofing the Mag¬ 
nitude of the Earth, as Sir Ifadc Newton and 
Mr. Hugens did, we muft fuppofe a Degree to be 
above 80 Englijh Miles to bring it out 239 to 
Unity. Now whereas it is certain that the Diftance 
of the Moon is about 60 Semidiameters of the 
Earth, and that a Degree is lefs than 70 Englijh 
Miles ; therefore, I fay, that the Conclufion which 
feems to follow from the Jamaica Experiment, 
cannot be allowed to be true. And the Experi¬ 
ments made by Richer , in the Iftand of Cayenne, 
would ftill make a greater Difference betwixt the 
Diameters of the Earth, than thofe made in Jamaica. 
And the Lengths of the ‘Farts and London Pendu¬ 
lums compared together, would make it greater 
than one 231 Part of the Whole, as it was found 
in Article y. 

8. From all the Experiments made with Pendu¬ 
lums, it appears that the Theory makes them longer 

in 
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in Iflands, than they are found in fad. The Lon¬ 
don Pendulum ihould be longer when compared to 
the ‘Paris one, than it really is : The Jamaica 
Pendulum, when compared to the London one, 
which vibrates in a greater I {land, Ihould be longer 
than is found by Experience ; and the Pendulum in 
Cayenna (a fmaller Ifland than Jamaica ) ihould 
{till be longer. This Defed of Gravity in I {lands 
is very probably occafioned by the Vicinity of 
a great Quantity of Water, which being fpecifically 
lighter than Land, attrads lefs in Proportion to its 
Bulk. And I find by Computation, that the Odds 
in the Pendulums betwixt Theory and Pradice is 
not greater than what may be accounted for on that 
Suppofition. I lhall alio obferve, that although 
the Matter of the Earth were entirely uniform, yet 
the Hypothefis of its being a true Spheroid is not 
near enough the Truth to give the Number of Vi¬ 
brations which a Pendulum makes in twenty-four 
Hours. And fuppoie the true Figure were known, 
the Inequalities of Mountains and Vaihes, Land 
and Warer, Heat and Cold, would never allow 
Theory and Experiments to agree. But after the 
French Gentlemen who are now about meafuring 
a Degree, and making Experiments with Pendulums 
in the North and South, {hall have finiilied their 
Defign, we may exped new Light in this Matter. 
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III, Filtri Lapidis Mexican! Examinatio et Cmnpa- 
ratio cum aliis hpidibus fatta, qua demonftratur , 
nullum W exiguum ejus ujum ejfe in depuranda 
aqua per ilium colata. Auttore Abrahamo 
Yatero M. D. et (P. f. Socicc. bvpcr. Nat. 
Cu^\ et Britann. et BoruiE Socio. 

TNTER exotica varia, ex utraque India advefta, 
A quibus noftrum imprimis aevum abundat,' non 
poftremum locum occupat Lapis ^iexicanus, Fil- 
rrum dwftus. Nomen iftud obtinuit, quia ob porofi- 
tatem fuam liquoribus tranfitum permittit, ob quam 
caufam ex fruftis grandioribus excavatis, ollae aut 
mortaria formantur, quibus ad percolandos liquores, 
ftgiJIatim a-,uas poms loco ufurpandas, utuntur. 
Creditur enim, aquas per hunc lapidem filtratas, 
in tranfitu ab omnibus impuritatibus cobaerentibus 
liberari, clariores et puriores evadere, et ad falubri- 
tatem magis conferre. Haec eft caufa, quamobrem 
lapides hi in Japonia maximi aeftimantur, et pari 
cum auro pretio venduntur, quia Japoncies, qui 
nee de calcuio ncc dc alio quocunque renum vitio 
feiunt, fuamque vaietudinem caetcris fortunae bonis 
longe praeferunt, in ea funt opinione, iftis in lapidem 
eonverfis fungis vim prolongandae vitae impreflam 
efle, uti pluribus legitur in Hijloria Filtri lapidis 
in Valentini Muf. Mufeor . Lib. I. Cap. ii. Ac- 
crefcit nimirum, quemadmodum loco citato reccn- 
fetur, in aliquibus Sinus Mexicani locis, centum 
circiter ulnas fub undis, rupibus haec fungi fpecies. 
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qui Iponte in aere induiatur et lapidefcit. Quid de 
hoc JapidiaRtii orm ac crcfcendi modo fentieodum 
fit, dcccrnoe nolo, quamyis iiJe admodum lufpe&us 
ec eum in finein cxoogitatus videatur, lie quis credar, 
vulgaretn hunc cffe lapidem. Duum enim generum 
haec vaia die, aliqua coloris e nigro gryiei quaiem 
poiTidet lapis fciflihs, quae ex Canada Americae 
provincia petita, pretio cariore veneunt, aliqua co¬ 
loris tophacei, natale folum Italiam agoolcentia, 
fcribit Lent thus in Ephemer. German- CeH&. JII. 
Obf CLXXVI. lino tefte Clerico in Phyfica, uti 
nota ibidem addica teftatur, effoditur etiam in agro 
Lcodicenfi, plurimi iuHollaadia ufus. Talis hand 
dubie eft, cujus-exiguum fruftulum, nucis juglandis 
magnitudine, ante plures annos a B. Rittmeyero, 
Medico Amftelodamenfi acceperam, cum quo ta- 
men experimcnta inftituere non potui, Poftquam 
vero illud in fundo infundibuii ex ftanno confesfti 
firmavi, eodem ad aquas curiofiratis gratia filcrandas 
ulus fum. Ante breve temporis fpatium autern doc- 
tiftimus Ehrharr, Medicinae Docftor et Phyficus 
Memmingenfis, fcledum foflilium dono mibi miftr, 

. quae inter erat tophus fingularitcr porofus, circa 
Memmingam reperiundus, qui, uti ille certiorem me 
fecit, quacunque iiii parte aquae immerfus, eandena 
avide imbibit. Quamprimum enim aquae fupcr- 
ficies eodem tangitur, aqua ftatim vi prelTuras aeris 
per totam ejus porofam fubftantiam fertur et 
afcendit, uc in faccharo, fale, charta bibula et 
ipongia hoc fieri, experientia docet. Sufpicio mox 
in mente enata eft, annon forlan hie tophus Filtri 
Mexicani loco ad fikrandas aquas adhiberi poftet. 
Hoc ut experirer, foveam in ejus fruftulo excavavi, 

aquamque 



( to8 ) 

aquamque infudi, quam celerrime pet ipfiuS poros 
tranfcolarividi. In animum itaque induxi idem cum 
aliis tophis et lapidibus tentare, quo confilio tubulos 
tophaceos ofteocoilae fumpfi, et obturato altcro 
extremo, aquam indidi quae pariter occyfiirae 
per porofam fubftantiam tranfudabat. Recordabar 
porro, meipongiam a pluribus annis poffidere, quam 
in thermis Carolinis degens, in canali, quo aquae 
ferventes ad balnea ducuntur, repoliieram, quo ipfo 
fponsjjii ochra ifta, quam thermae fecum vehunt et 
inter fluendum deponunt, incruftata in tophum de- 
generavit. Hanc fpongiam excavavi, et aqua fo- 
veam replevi, quae celerrime per iilam defluebat. 
Hoc vifo, cum ipfo thermarum tbpho, cujus fat 
magnum fruftum poflidebam, periculum facerecon- 
ftitui, quern in finem Lapidicidae excavandum era- 
didi, ut mortarium ex ifto formaret, quo conftaret, 
an per ilium tophum denfUIimum, et fblididimum 
aqua tran/iret. Quod Iperavi, fadlum eft, aqua enim 
infnla eadem prorfus ratione, ac per Filtrum Mexica- 
num reliquofque tophos, depluit, fed rardius ob den- 
fitatem iapidis filtratio per hunc fuccedit, quam 
per tophos magis porofos. Blandiebar mihi, me 
hoc experimento aliquid invenille, quod ad genc- 
rationem Filtri Mexicani fub undis illuftrandam fa- 
cere poffet. Quandoquidem enim tophus therma¬ 
rum ex aquis iftis ochram fuam, fluendo per aquac- 
dudtus ct ex iis deftillando, deponentibuS generatur, 
et fenfim concrefcit, fimili ratione mare fludtuofum 
faxa quatiendo, lalino-terreas partes deponere cxifli- 
mavi, ex quorum lucceftiva concretione tophus hie 
generetur, rupibulque potius accrefcat, quam quod 
fungi aut Agarici Saxalitis exec&plo ex iifdem pro- 

i pullulct. 
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pullulet. Sed quia lapidis hujus origo, uti fupra 
vidimus, admodum dubia eft, et certo non conftat, 
utrum ille ex maris fundo educator, an pottus ex 
terra effodiatur nil certi de hoc affirmare audeo. 
Confiderando vero infignem tophi thermarum den- 
fitatem, qua non obftante aqua per ilium fertur, in 
mentem venit, idem experimentum, cum faxo vul- 
gari, quo in exftruendis muris utimur, tentare. Ex- 
pedationi refpondic eventus, mortarium quippe ex 
tali faxo formatum infervit mihi nunc loco Filtri 
Mexicani, per quod aquae aeque clarae, ac per ilium, 
depluunt. Acquirebat- quidem aqua hac r'atione 
filtrata primum terreum faporem, qui taraen iterata 
fikratione ceflavit, uti hoc etiam de ifto filtro lapi- 
dofo annotavit laudatus Lentilius loco fupra citato. 
Nullum etiam eft dubium, alios quoque lapides id 
praeftare poffe, quia etiam Alices duriffimi et foli- 
diffimi quibus pavimenta in plateis fternuntur, 
aquam imbibunt, uti tempore pluviofo obferva- 
mus. Hoc tamen manifeftum eft, et me tacente 
quilibet videt, tanto difficilius et tardius aquas 
infulas poros eorum permeare, quanto fblidiores 
denfiorefque lunt lapides, anguftiorelque eorum pori. 

Sed nunc ad virtutem huic filtro lapideo ad- 
fcriptam accedimus, qua aquas per illud filtratas 
ab omnibus fecibus et impuritatibus Iiberari, afieri- 
tur. Ita enim in fupra, citata Hiftorta in Valen- 
tini Mufaeo legitur, aquam per ilium filtratam, 
quamvis infufa fuerit limpidiflima, Temper aliquam 
fecum imperceptarum quantitatem deponere, ac 
fenfuum indicio leviorem, puriorem, multumque 
ad valetudinem tuendam aptiorem evadere, immo 
multo diutius fine glacie vegetam ac naturaliter 

temporis 
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frigidam, fine corruptione per longum temporis 
fpatiam pofle coaiervari. Haec fi ita effcnt, ec 
aquae bac ratione ab omnibus heterogeneis parti- 
bus hberari poffent, omni pretio cariora cenicnda 
merito forent haec filtra. Quid enim quacfo ad 
fanitatem magis conducit quam aqua pura, in cibo 
potuque affumpta ? Hoc tamen beneficio ingcntcs 
terrarum tra&us carenr, in quibus non nifi aquae 
ialfae, nitrolae, vitriolicae et aluminofae, fubinde 
quoque aliis particulis minerahbus infedae icatu- 
riunt, quae multis morbis anfam pracbere poflunt. 
Probabile onmino videtur, aquas tales filtrationc per 
filtra ejufmodi lapidea impuritates iftas deponere, 
quoniam videmus, et experientia teftatur, rivulos in 
locis arenofis falebrofis et glareofi§ featurientes, ac 
per fcndum talem oberrantes, multo limpidiorcs ct 
puriores aliis foutibus efie. At enim vero aquae iftac 
puritatein fiiam exinde non habent, quod impuri¬ 
tates lms ibidem tranfcolatione per arenam ec glu- 
ream depoluerint, fed potius, quia inde nullas fecum 
rapuerunt. Quod enim, falia non rantum, fed horum 
ope etiam alia heterogenea corpufcula, terrea, ful- 
phurea, mineraliaque, in aquis foiuta ct arde cutn 
iis fociata, filtratione nullatenus ab iifHcm feparari 
queant, teftantur experimenta chymica. Videmus 
quippe, corpora folidiffima mineralia Mcrcuriiun, 
Antimonium, Saturnum, et alia in menflruis foiuta, 
per poros fiitri chartacei pcnctrarc, quae poftca, 
praecipitatione a complexu aquearum abftrada ac 
ex interftitiis exturbata, feparantur, ec filtratione 
repetita in filtro remanent. Sed forte quis objicicr, 
filrrum Japideum craffius ct denfius plus hie valcrc, 
quam papyraceum. Contrarium tamen tcftancur 
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aquae, in fodinis et cryptis fubterraneis ex ipfis 
(axis exfudantes et deftillantes, quae mox lapiaet 
cunt, unde Stala&ites oritur. Ex hoc foJo conftat 
quam parum laxa folidiffima, et confequenter filtra 
lapidea yaleant ad aquarum depurationem, et fco- 
riarum falino-terrearurn, mineraliumque feparatio- 
nem in aquis omnimode folutarum. Non tamen lie- 
gabo, aquas turbidas et limofas filtratione per lapi- 
des iftos claras 3 c peliucidas reddi pofle, quia impu- 
ritates iftae non in aquis folutae et intimius cum 
iifdem fociatae funt, fed tantum in illis fluctuant, 
iifdemque innatant. Praeter has vero alias aquas 
hac methodo nullatenus puriores evadere, edodus 
et confirmatus fum, experimentis tarn cum filtro ex 
Hollandia accepto, quam cum iftis e topho ther- 
marum Carolinarum et ex faxo vulgari formatis, ite- 
rato inftitutis, percolando per ilia aquas varias fluvi- 
atiles et fontanas, examinando ante et poft filtra- 
rionem ope Hygrometri earum gravitatem, led nul- 
lam vel faltem infenfibilem dilFercntiam inveni. For- 
tunatum ergo praedico noftrum imprimis folum, cui 
Numen propitium Icaturigines limpidiffimas et la- 
lutares concellit, ut adeo his filtriS non indigeamus. 
Qui vero hac felicitate carent, iis melius coniuli non 
poteft, quam ut aqua pluviatili, urpot*e per deftilla- 
tionem ab omnibus impuritatibus liberata adeoquc 
omnium purifiima ac defecatilfima fruantur. 


P 


IV. A 



( ' 1 * ) 


IV. A Continuation of an Account of an Ejfay 
towards a Natural Hijtory of Carolina and 
the Bahama lftands i by Mark Catcsby, 
K % S. With Jome Extracts out of the feventh 
Set, 'Ey Dr. Mortimer, (^.S. Secret. 

T H E Account of the Sixth Set is printed in 
N°* 432. of theft Tran fact ions ; this Seventh 
begins at Tlate n, of Vol. II. which contains the 
ii. Mur ana maculata nigra ; the black. Murrey. 
hitbophyton longe racemofem ; cortice fiavo 
perforata. This fort of Plants is .woody within, 
but covered with a yellow Coralline or ftony Cruft, 
or Bark. 

iz. Turdus aculo radiato. Guaperva maxima 
caudata, Willug. Tab. i. Fig. 13. The Old Wife. 
This is a Fifh of the comprefled fharp-back’d kind, 
and is tolerable good Meat. 

13. Bagre , ftcundse Speciei Marggravii affinis j 
TheCat-Filh 5 fo called (as I luppofe) from the round- 
cels of its Head which refemblcs that of a Cat: Its 
Flelh taftes like that of an Eel, and is good Food. 

14. Harirtgus minor , Bahamenjis 1 The Pilchard. 
Theft are good to eat. 

Arbor, Topuli nigra foliis, fru&u renifomi, 
manofpermo. This is a fmail Tree, which grows 
near the Sea. 

15. Anthea quartus Rondeletii , Will. 315. 
T. X 5. forte etiam Orpheus veterum ? Rondeletii, 
Gefn. 25-2 : The Mutton-Filh. This is reckon’d 
one of the moft delicate Filh of the Bahama Iflands. 

1 ad. Re « 
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2 6. Remora. Sloane’s Nat. Hift. of Jamaica* 
Vol. I p. 28. The Sucking-Fifh. This is thatFifh 
fo famous for flicking to the Sides of Ships, of 
which fo many fabulous Stories have been related, 
particularly, that fuch a fmall Fifli as this, being 
leldom more than a Foot in length, is able to flop 
a Ship under Sail, or a Whale when fwimming : But 
our Author very juftly remarks, that even leveral 
of them together can do no more than what Shells 
or Corals, and other Foulneffes of the fame Bulk, 
which make a Ship fail fomewhat the flower ; and 
indeed in the fame manner they may be fome fmail 
hindrance to a Whale. He fays, he hath taken five 
of them off of-the Body of a Shark, and hath feen 
them fwimming about a Shark’s Mouth, without 
his offering to devour them. 

!Thylanthos , Americana plants, flores ad foliorum 
Crenas prof evens. Hort. Amftel. Tom. I. 121. 
This grows on many of the Bahama Iflands. 

2.7, SoleaLunata&puntfata : The Sole. This 
is much like our common Soles, only the Back is 
beautifully fpotted with blue Spots, mod of them 
in Form of Crefccnts, with the hollow Part and 
Cufps flanding oppofite to each other. 

28. Or his lavis <variegatus : The Glob-Fifh. 
ComuSy foitis Salicis Laurea aenminatis , floribus 
a Ibis, fruBu Saffafras. 

‘Phafeolus minor laBefcens, fore purpurea. 
Sloane’s Nat. Hift. Jam. Vol. I. p. 182. 

29. Tfittacus Tifcis, viridts, Bahamenjis : The 
Parrot-Fifh ; fo called from the Shape of the Head, 
and its beautiful Variety of Colours, green, blue, 
red, and yellow. It is not much eftcemed for Food. 

p 2 . 30. Acus 
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30. Acus maxima, fquammofa, viridis: Tin 
Green Gar-Fiih. . 

Frutex aquaticus , floribus luteis frnEiu ro¬ 
tunda , quinque-eapfulari. 

31 An Acarauna major , finnts cornutis ? an 
5 Paru Brafilienfibus , Marg. ? Will. App. P. T. o. 3 ? 
The Angcl-Filh. This Fifh is of the comprefled 
kind ; but the mod remarkable Particular about it 
is, that the larger Scales, which immediately cover 
the Body, are each of them covered by a great 
many very finall Scales i It is efteemed an excellent 
eating Fifts. 

3x. Cancer t err efir is cnniculos fubTerra agent, 
Sloane’s Nar. Hid, Jam Vol. I. Tab. Ik The Land- 
Crab. Thefe Creatures make Holes in fandy Lands 
in the mountainous Parts \ but in breeding-time da 
annually come down from the Hills to lay their Eggs 
near the Sea : In their Journey they never turn 
afide, bur crawl over all Buildings they meet in their 
Way : they are of feveral Colours ; the lighted: 
colour’d are reckon’d bed: to eat; the black kind 
are poifonous. 

Tafia trifolia, fruBu majore oblongo. The 
Crabs feed much on the Fruit of this Plant •> it nearly 
refembies a Plumb. 

33. Cancellus terrefiris Bahamenfis : The Her* 
mit-Crab. The Claws and Fore-part of this Creature 
are cruftaceous, but the Hind-part is only cover’d 
with a tender SkiH : Nature therefore hath taught 
them to chufe empty Shells of the Buceinum kmd 
for their Habitation wherein they feeure their Hind* 
part, and by a final! Claw at their Tail can keep 
themfelves fail in their Shells, or quit them at plea* 
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fure, which they can be made to do by laying them 
near a Fire. Their living in fuch Shells, like an 
Hermit in his Cell, hath given them the Name. 
Others call' them Soldier-Crabs , refembling them to 
Soldiers in Centinels Boxes. Roafted in the Shell, 
they are efteemed delicate Food. In the Plate is 
reprefented one of thefe Crabs in his Shell, another 
out of it. 

Manghala,. Arbor CurafTavica, foliis Salignis. 
Horr. Amft, Button-wood. Sloane’s Nat. Hill. 
Jamaic, Vol. II. p. 18. The Hermit-Crabs are ge¬ 
nerally found in great Plenty under theie Trees. 
The Wood is only ufed for Fuel. 

Frutex trifolius, rejlnofus ; jloribus tetra-petalis r 
albis , racemofis. 

34. Cane elks maximus Bahamenjis: The Sea 
Hermit-Crab. This is much larger than the former, 
and inhabits the empty Shells of the largeft forts of 
Buccimms. They are never obferved to dilpoilefs 
any Filh of its Shell, and’ have therefore been un- 
defervedly compared to Soldiers who turn People 
out of their Houfes and plunder them. 

Litbophyton comprejfum , obfeure lutefeens ; mar- 
ginibnspurpure'ts, afperis. 

3 5% Cancer arenartus : The Sand-Crab. 

Lithophyton pinnatim , purpnretm , afperum. 

36. Fagurus macnlatus: The red mottled Rock- 
Crab: Thefe Crabs cannot only run- up the per¬ 
pendicular Side of a Rock,, but even under the pro* 
je&ing Parts of them with their Back downwards, 
as we fee Flies upon the Cieling. 

Cancer chelis crajfijjimts ; the rough-lhell’d Crab. 

37. Cancer 
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37. Cancer Marinus, chelis rubric: The red- 
claw’d Crab. 

Titan okeratophyton ramoftjftmim ; cruft a ele¬ 
gantly tuberculata. Thele forts of Plants are cover’d 
with a ftony calcarious Coat or Bark 5 but the 
Subftance within is femi-diaphanous, like Horn, and 
when fet on fire, the Smoak fmells cxadfcly like that 
of Horns or Hoofs of Quadrupeds: And this is 
the mod certain diftinguifhing Mark of all this Tribe 
of Sub-marine Plants called Keratophylti. 

38. Here our Author premifes forae Obfcrvations 
relating to the Sea-Tortoife in general, as that our 
Sailors corruptly call them Turtle $ he mentions the 
feveral Species of them, and fays that they arc moft- 
ly timerous, except in the Time of Coition, when 
they are furious and regard lefs of Danger. They 
uiually continue in Copulation for 14 Days together. 
In April they go on Shoar to lay their Eggs, where* 
of they drop above 100 in one Night into an Hole 
they have made in the Sand above two Feet deep, 
which they fill up again with Sand ; and in three 
Weeks the Eggs are hatch’d by the Heat of the Sun. 

Teftudo marina vindis : The green Turtle. This 
Sort is fo called from the Colour of its Fat, and 
is preferr’d before all the other Kinds, being cftccnul 
a very wholefome and delicious Food. They feed 
on the following Plant; 1 

Alga marina, gramineo, anguftijj'mo folio. Sloanc’s 
Nar. Hid. Jam Vol. I. p.<5i. Turtle-Grals : It grows 
at the Bottom of the Sea in ihallow Water. 

39. Here our Author relates the Methods of 
taking Turtle, which is either by turning them on 
their Backs when they are upon the-Sand out of the 

Water, 
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Water; or in the Water, by harpooning them 5 or 
by Men diving after them 

Tefiudo , Caretta, B ochcfort. Htjl. des Antilles: 
The Hawk’s-Bill Turtle. T!vs takes its Name from 
the Form of its Mouth. It is the Shell, or rather 
Scales of this kind, which are emploj ed in fo many 
beautiful Works, and fo well known by the Name 
of Tortoife- Shell. I take this Opportunity to ob- 
ferve, that the hard ftrong Covering which inciofes 
all forts of Tortoife is very improperly called a 
Shell, it being of a perfeft bony Contexture, bat 
cover’d on the out-fide with Scales, or rather Plates 
of an homy Subftance, which are what the Work¬ 
men call Tortoife-Shell. 

40. Teftudo mtoina, Caouanna. Raii Syn. Qua- 
drup. p. if 7. The Logger-head Turtle. Thefe are 
the boldeft of all the Sorts of Turtle. They are vo¬ 
racious, very foul Feeders, and their Flefh taftes 
rank. They feed moftly on Shell-Filh, their Beaks 
being ftrong enough to break very large Shells, 

Tejiudo Arcuata : The Trunk-Turtle. Here is 
no Figure of this Sort, becaufe the Author never 
met with one in the Country j but fays, that in 
the Repofitory of the Royal Society is a Turtle 
preferved entire, which he takes to be of this 
Species. 


Y. Halo 
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V. Halo obfemtus Romas Anno u DCC xxxii* 
Die xi. Augufti d D. Did. de Revillas, 
(]%egali Socktati communicant Tho. Dere¬ 
ham Bart. 

A B hori ante Meridiem tertia ufque ad fecundam 
poll: Meridiem fimplex Halo undiquc terminatus, 
& grapbice circularis, folem in polo cjus exiftentem 
cingere vifus eft. Zonae Latitudo apparentem folis 
diametrnm square videbatur. Color intimus ruber, 
reliqui fatis diluti, atque iisqui in Itide confpiciuutur 
analogi, fed in candorem delineates, Sc circa Meri¬ 
diem aliquomodo immutati. Coelum quamvis fere- 
num, tenui caiigine inficiebatur, Bore! leniftime 
flante. Caligo deinde in albicantes nubeculas den- 
lata, dum Halo evanuit, cujus Diameter ab interno 
Zonas margine dimenla, erat 45- gr. 

Altitudo Barometri eodem die. 

Hora A. M. 4. Digit. Paris »7* n 

In Meridie 17. 10 5, 

Hora P.M. a. zy. to I 
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I, An BxtraB of a Letter from Mr. John Cope 
to Dr. Alexander Stuart, Thyfician in Ordi¬ 
nary to her Majefty, Fellm of the College 
of Phyficians, and of the Royal Society, 
London, concerning an Ancient Date found at 
WidgehHall- in Hertfordfhire. See Tab. I. 
Fig. t. 

SIR, Feb. %$, i73t- 

I Send you inclofed a Draught (fee Tab. I. fig. i.) of 
an ancient Chimney-piece (as I was informed it 
was) found on pulling down Part of WidgelHall 
in Hertfordfhire : There is cut upon it a Date ex- 
prelTed Part in Roman Numerals, Part in Indian 
Figures *, which is the earlieft Inftance I have met 
with of the Indian Figures being ufed here in Eng¬ 
land, viz. gp. 1 6. or ioi 6. that at Colchefier being 
in the Year 1090. See Rhilofofh. Tranfatt. N°* 166. 
The Carving is very fair, the Letter ^ and Figures 
projed out above a quarter of an Inch. The whole 
Chimney-piece is of Englijh Oak Plank, and is now 
very firm, though 718 Years old, and was never 
painted over ^ it is 4 Feet 3 * Inches long ; the Part 
under the 16 was broken off in taking it down in 
Augufi, 1733, when the Houfe was on fire, * * * 

Tour , &c. 


John Cope. 
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I!.' tidemarks upon an Antienc Dace, found at 
Widgel-Hall near Buntingford in Hereford* 
(hire, on an Oaken Plank 5 now preferred in 
the Mufeum of the Royal Society, London. 
'' <By John Ward a < 2 {kf. Pr. Gref?, and K % S'. 

U PON the fourth of April, 1734, a curious 
Draught of an antient Date, carved in an 
Oaken Plank, at Widgel-Hall , the Scat of Francis 
Gnljlon. Efq; was laid before an AfTembly of the 
Royal Society, as the jnoft early, Inllance of our 
. common Figures, ufually called Arabian; which had 
ever been oblerved in England. It was read $0i6, 
and thought to exprefs the Year 10id, the be¬ 
ing taken for a Roman Numeral, and the 16 for 
Arabian Figures. 

Doctor Wallis had, in the Year 1683, communi¬ 
cated to that learned Body the Draught of a Mantle- 
tree, foroewhat like this, which he faw at the Par- 
lonige-houfe at Heltndon in Northamptonjhire, 
and got it delineated. The Date, which was likc- 
wile carved in mixed Chara<ftcr.«, cxprdTed the 
Year 133, as the Dodfor read it. See Tar. 1 !. 
Fig. %. This being the oldeft Monument of that 
Sort, which had then been difeovered among us, 
was published fir ft in the Pbilofophical "Iranf 
attions a , and afterwards in the Doctor’s Algebra \ 

' N°* if4. b Cap..(. f. 14. 


And 
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And in the Year 1700 another Draught of a 
Date at Colchejler , which had been fent to Doctor 
Wallis by Mr. Luffktn , who copied it from the 
under Cell of a wooden W indovv, and read the 
Figures 1090, being all Arabian , was piinted like- 
wife in the Tranjaaicns \ as more antient than the 
former. See Tab. II. Fig. 3. 

None earlier than theie two laft had fince ap¬ 
peared, till that from Widgel-Hall. Upon the 
Sight Of which, I thought the Reading given to it 
locked very plaufible. The mixed Characters were 
no juft Objection, which Debtor Wdlis had ac¬ 
counted for in the Hclmdon Date b , and I have my- 
ielf obferved in fome Manufcripts. But yet one 
Difficulty feemed to remain, which was the want of 
fome Chara&er in the Place of Hundreds. And 
therefore ioou after going into Hertfordfhire, [ 
took that Opportunity to wait upon Mr. Guljiofi, 
in order to fee the Original; who was fo obliging, 
as not only to Ihew it me, hut alfo to fay, if it 
would be acceptable to the Royal Society, it fliould 
verv readily be at their Service. I thanked him 
forVne Orur; and promifed, that if he piealed to 
fend :t to me, 1 would deliver it, as from him. Ac¬ 
cordingly 1'omc Time after it came rb my Hand 1 ?, 
together* with a Letter, giving an Account of the 
Antiquity of the Building m which it flood. And 
ac that Letter may afford iomc Light to the Enquin 
about the Date cut in the Plank, I take leave to 
fend them both together. 


a No b De Algebra, tap * p* M* 

Q_l 


Tart 
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(part of a Letter from Francis Gulfton, Effc to 
Mr. John Ward. 


SIR , 

I Can give you no further Account of the An¬ 
tiquity of the Building, than that in general ’twas 
efteemed ancienr. Before the Houfe was burnt, on 
the Timbers there were'feveral old Coats of Arms; 
fome we looked on as belonging to the Family of 
the Scalers 5 thefe were Pofteffors of Widdihale \ 
with other Eftates, foon after the Conqueft. The 
Houfe, in Probability, might have been of greater 
Antiquity, and I believe really was; for at the Time 
of the Conqueft ’twas in the Pofteffion of a con- 
fiderable Follower of Harold. 

The Piece of Timber X fend you, was the Top 
of a Door-way, in a Timber-built Houfe, and 
plaftered over with Mortar. From the Date on the 
plaftered Wall, the Door had not been ufed at 
leaft 343 Years; for on the Outfide was plainly to 

« a wldthale in Hertfordfhin in the Time of the Conqueror ms 
<! Parcel of the Eftate of liardwin de Sutlers* as appears by X>mtfdu 

Book, fel. . ... . 

« It continued in that Family for feveral Generations, till it came 
« to Aphony Wdvtk* by the Marriage of the Daughter and Heir of 
*< Setters. Hut when he would not comply with Richard the Thud (o 
u deftroy the young Princes, all his Lands were fuzed, mul ti e 
n Manner continued in the Crown, till henry the Eighth granted it to 
'* Getrgft Canon and John Gill: Georg* GUI , the Son of 'John, inarrjif g 
t„e Daughter of George Canon, obtained the whole . 0 
“ In this Family it continued till the Beginning of the Reign of 
Si James the FiiR, when it was fold to John Gouljten, Efqj whole Dc- 
** fetndants now hold it.” See Sir Henry Chaimcy V liijtety and Aa* 
tk nil its of HertfordfliirCj f, hi , 

be 
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be feen the Date 1390. Part of the Room this 
was found in, was burnt too much to repair again. 
And in taking down the burnt Timbers, being pre- 
fent myfelf, I accidentally faw it, and obfervingthe 
Date, thought it a Curiofity, that might give to the 
Curious fome Speculation. And as iuch I lend it 
you, and am glad ’twill be acceptable t,o fo learned 
a Body of Gentlemen, as the Royal Society. I am*. 

SIR, 

Tour tnoft obedient 

humble Servant , 

Woodbridge in Suffolk, 

July the 14, 17 34- 


Francis Gulfton. 


Upon confidering the Chara&ers on this Plank, 
and thole of the other two Dates mentioned above, 
together with the Accounts given by learned Men 
of the Time when the Arabian Figures were firft 
introduced into thefe Parts of the World, and the 
various Forms they have lince received [ See 
Tab. II. Fig, x.] I was at laft fatisfied, that none of 
thele three Dates prove they were ever ufed among 
us, in lefs than an hundred Years after the Reading 
given to the lateft of them. And theRcalons which 
fed me into this Opinion, I now beg Leave to offer, 
when I have firft briefly inquired into their Origin 
and Antiquity. 
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Mod Writers, who hare treated of the Rife of 
theft Figures, have thought they came firft from 
the <Pertans or Indians to the Arabians , and from 
them to the Moors, and ib to the Spaniards, tat 
whom the other Europeans received them. This 
was the Opinion of John Gerard Jfms ‘ Mr. John 
Greaves b , Bifliop Beverege c , Dodor Walks , and 
many others. And the Arabians thcmfelvcs own 
rhey had them from the Indians, as both Dou:or 
Wallis * and Mr. Greaves f have ihcwu from their 
Writers. 

But ifaac Vojjins thought the antient Greeks and 
Romans were acquainted with thefe Figures, and 
that the Arabians took them from,the Greeks , and 
the Indians from the Arabians s. For the Proof of 
this he refers zoTyro and Senecas Notes\ and the 
Treatife of Boethius Tie Geomctria \ But as to 
the Notes of Tyro and Seneca, they feem to have 
no Affinity with thefe Figures, either in the Number 
or Nature of them ; for they arc not limited to 
nine, but are many Times that Number, and all dif¬ 
ferent in Form. Nor arc they Ample Signs of Num¬ 
bers, but complex Characters of ievcral Letters of 
thole numeral Words which they Hand for in the 
Roman Language, like our Shorf.hands ; and there¬ 
fore vary in their Shape, as they arc defigned to 
exprefs Cardinals, Ordinals, or Adverbs of Number. 
This will appear by the Table of Characters pre¬ 
fixed to thelc Papers, in which J have given the 

a He SUtura Art. lib- III* cap. 8* $ 4, b De SiqUa Arabum 
St Pcifaruui Aftronomius, p. 2. ubert the Form of them may bt Jten. 
O Apthmet. Chronolo^. lib* I. c*p. %* d De Algebra, op: 9. 

. f De biglis Arabum* See. & Obfcrva**. 

b V id. Grut* ludcrijn* Vol, 11* ad fin* 


y. jo, e Ibid, p 9. 
ad Pcunp* Mel* p 64. 
* Lsb. 1. /u'.‘ fin. 


firft 
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fi'rft ten of each. See Tab. II. Fig i. But as to 
what VoJJlus fais concerning Boethius , I obferved 
in a curious Manufcript of that Writer, now in the 
Library of Do&or Mead t nine Chara&ers, which 
he tells us were invented and ufed by fbme of the 
Pythagoreans in their Calculations; while others 
of them made ufe of the Letters of the Alphabet 
for the fame purpofe. Boethius calls them Apices 
vel CharaSferes a . I have inferred thefe alfo In 
the Table [ Tab. II. Fig. i. ] to fliew the great 
Affinity between them and the Arabian Figures, as 
thefe latter were writen two or three Centuries ago. 

The Opinion of ’Daniel Huetius differed from 
either of the former ; for he imagined, the Arabian 
Figures were only the Letters of the Greek Alpha¬ 
bet corrupted and altered by ignorant Librarians b . 

From this fummary Account of the Rife and 
Antiquity of thefe Figures, it feems probable to me, 
they might owe their Original to the Greeks (thole 
common Matters of all Science) and paffing from 
them firft to the Eaftern Nations, come round to 
thefe Wettern Parts, in the Manner before deferibed. 
We have no other Author, who (peaks of this mat¬ 
ter, near fo antient as Boethius , whole Words are 
very expreis, and much ftrengthened by the Simi¬ 
litude of his Characters with the Arabian Figures. 
And therefore we may rather fuppofe, they took 
their Rife from thefe, than from the finall Greek 
Letters, with which Huetius compared them; fince 
thefe latter are neither fo like them, nor fo old as 
the Time of Boethius. And though what the 

* Ubi fupra, & Dcmoisftrat, Evangel. Prop IV, c. 13. p. 17a. 

/St'/ihi/m t 
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lArabians fay may be true, that they had them 
from the Indians , and not the Indians from them, 
as Ifaac Vojfius conjectured ; yet it may be equally 
true, that the Indians had them firlt from the 
Greeks , and thofe Arabian Writers (who arc not 
very antient) not have known it; nor are there 
any Indian Monuments of fufiicient Antiquity to 
render this Opinion queftionable. 

But which foever of theie Sentiments may be 
efteemed the moil credible, with reipeCt to the 
Origin of thefe Figures 5 Jofeph Scalier thought 
they were not received by the Europeans, as they 
came of later Ages from the Arabians , long before 
the Year 1300°. 

But John Gerard Vojfius 'was of the Opinion 
they began to ufe them about the Middle of the 
thirteenth Century, or the Year iipk. 

Father Mabillon , in his Treatife He Re Hiplo- 
matica, was necefiarily led to attend to the Ule of 
tfaele Figures, particularly in Dates. And he informs 
us, that they were rarely ufed before the fourteenth 
Century, except in fome few Books of Geometry 
and Arithmetic. And prefently after lje fats, it 
was not much to his purpofc to treat of them, fincc 
he did not defign to carry his Work lower than 
the thirteenth Ceutury *, By which he teems to in¬ 
timate, that he had met with very few, if any. In* 
ftances of Arabian Figures, in fuch Inftrumcnts at 
leaft, before the Year 1300. 

* But no one appears to have examined this Sub¬ 
ject more carefully than Dr. Wallis 5 who has of* 

Lib, b De NatUr * Art ' Lib - IM * S ‘ t 7* 
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fered lome Arguments to prove, that Gerbertus, a 
Monk, who was afterwards advanced to the Papal 
See, and took the Name of Sylvefier II, had before 
the Year 1000 learned the Art of Arithmetic, as 
now pradtifed, with the Ufe only of nine Chambers 
(whatfoever their Form then was) from the Saracenr 
in Spain, which he afterwards carried into France a . 
But the Do&or thinks thofe Charaders or Figures 
were known for a long time after only to luch Ar- 
tifts, and principally ufed by them in aftronomical 
Calculations; the Roman Numerals being ftill re¬ 
tained in common Ufe to exprefs ftnaller Numbers 
Nor has he given us the Figures ufed by any of thofe 
Writers, before, Johannes de Sacro JBofco, who 
died in the Year 1156 ; and Maximus Tlanudes y 
a Greek, , who flourifhed after him ; which I have 
copied from him, and inferted in Tab, II. fig . 1. 

Mr. ‘David Cajley , in his Catalogue of the Maim - 
fcrips of the King’s Library , See. has publiflied 
a Specimen of a Manufcript from the Cottonian 
Library , called Calendarium Rogeri Bacon c , and 
dated 1291. The Figures in this Book are Arabian , 
and, as Mr. Cafley informed me, the oldeft that he 
remembers to have met with in either of thofe Li¬ 
braries : For which Reafon I have given them a 
Place in the Table. 

It appeared to me exceeding difficult, how to 
reconcile the Opinions and Obfervations of thefe 
feveral Writers, concerning the firft Ufe of the 
Arabian Figures in thefe Weftern Countries, with 
the Time afligned even to the Iateft of the Dates 
above-mentioned. And it could not but leem very 

* De Algebra, c, 4. p. 17. b »>• P- **» e ? latexv - 

R ltrange 
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Orange, that no Date of any Writing fliould have 
been produced in thofe Figures, or any other Ufe 
of them difcovered (except perhaps in fome mathe¬ 
matical Calculations, or Books of Arithmetic) long 
before the fourteenth Century ; and yet that a Date 
fliould be found, fo carved in a Piece of Wood, be¬ 
fore the Middle of the twelfth Century, for lo com¬ 
mon a Purpofe as the Mantle-tree of a Chimney. 

But upon a clofot Examination of the Characters, 

I found Reafon to think, this was not really the 
Cafe ; and that inftead of 113 3 , they ought to be 
read 1133, what has been taken for a 1, being de¬ 
fined for a z. This Reading feems to be confirm¬ 
ed by the Shape of the two 33 that follow it, 
from which, if the bottom Curve towards the right 
Hand (as it was often made formerly) was taken oft, 
the upper Part would make the z. Which Agree¬ 
ment between thofe Figures is not only ufoal at 
prefent, but often found in Manufcripts of the 
fourteenth and fifteenth Centuries. Though fome— 
times indeed ’tis otherwife and the z has an Angle 
at the Top, when the 3 is round, which would not 
fo well have fuited this fquare Hand. The Reafon 
which occafioned the carrying this Date fo high, 
muft, I prefume, have been the Similitude between 
the final! i over the preceding abreviated Word 
IDomini and this z. But though they appear to 
have fome Likenefs, yet there is a manifeft Dif 
ference between them j for the z is much larger at 
the Top, where it has an Angle, and a Curve down¬ 
ward, that plainly diflinguiffi it from the former. 
Could it be taken for a 1, I fliould much rather 
fuppofe it was defigned for a Letter than a Figure, 

and 
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and the two following Charaders for a double ll ; 
and lb the whole to be only an Abreviation of the 
Word millejimo. But as I think it muft be a x, for 
the Reafons given already, and do not remember ever 
to have met with fuch a double //, 1 can’t but efteem 
the other the true Reading. And yet {till, I believe, 
this Date may claim the Preference of being the 
oldeft of the Sort that has hitherto been difcovered. 

The Antiquity afcribed to the Colchejier Date, 
namely 1090, has, it feems, been occafioned by a 
Miftake in the Copy ; for the o in the Place of 
Hundreds fhould have been made a 4, by drawing 
down an oblique Stroke on each Side from the 
Bottom, which makes it 1490, before which Time 
the 4 had long received that Shape. See Tab. II. 
Fig. 1. I am obliged for this Information to James 
Weft, Efq; a worthy Member of this Society, and well 
skilled in our Britijb Antiquities, who himfelf per¬ 
ceived the Miftake in viewing the Original. 

As to the Date from Widget-Hall, which gave 
Occafion to this Enquiry, it feems to me plainly 
intended to exprefs the Year 1000, and no more, 
by the Roman 20 in the Efcutcheon on the right 
Side. For the Charaders in the other Efcutcheon 
cannot, I think, ftand for Figures, but muft be the 
initial Letters of two Names I. G. as W. R. in the 
Helmdon Dare ; and were very probably defigned 
in both to denote the Perfons who ereded thofe 
Buildings. The Omiftion of a Charader in the 
Place of Hundreds, is ftill an Argument with me, 
that thele two laft were not made for Figures. But 
what I imagine puts the Matter paft all Doubt, is 
the want of Evidence that the Figure 6 had received 

R % ' that 
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that Form till feme Ages afterward : And when it 
was introduced, the upper Part was not at firft 
made fo eredt, as it is here, but carried m a imall 
Arch juft over the Top of the Circle, as may be 
feen in Tab. II Fig. i. On the other hand, what 
looks here like the modern 6, was at that Time the 
ufuai Form of the Capital G. This I found fully 
confirmed by a large Colle&ion of original Grants, 
made by our antient Kings and others, and pre* 
ferved in the Cottonian Library % Upon confult- 
in2 thefe for half a Century at leaft, both before and 
after the Year 1016, I found the G fo written in a 
great Number of them, of which the following are 
iome few Inftances : AT. 37. ann0 ncccci-x.^ AT. 35 ^ 
anno dccccxciii. AT. 53* anno mxlv, N. 49. 
anno mlxxxi. For thefe Reafons therefore I can 
make no Queftion, but that Character was defigned 
for a G, and not a 6 . And it is plain from other 
Circumftances in Mr. Gulflon ’s Letter, that the 
Building might very probably be as antient as the 
Year 1000 , which renders this Relic of it, con- 
iiderina how firm and found it ftill is, a remarkable 


Curiofity. 

The Uie which I think may be made of thele 
Obfervations is this : That fo far as yet appears, 
.my Coin, Infcription, or Manufcript, with a fup- 
pofed Date before the thirteenth Century, expreffed 
m Arabian Figures, may be juftly fufpeaed either 
not to be genuine, or not truly read ; milefs the 
Antiquity of it be certain from other clear and 
undoubted Circumftanccs, and the Date will bear no 
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other Reading ? and if it be a Copy, that it has 
been taken with Exadtneft. 

In Tab. II. Fig. i contains the feveral diffe¬ 
rent Characters and Figures refer’d to in the 
Remarks, together with the modern Indian and 
European Figures. 

Fig. i is the Helmdon Date. 

Fig. 3 is the Colchefter Date. 


III. Some Conftderations on the Antiquity and 
Ufe of the • Indian Chara&ers or Figures. 
By Mr . John Cope. 

T H E 1110ft ingenious Invention of Figures by 
the fagacious Indians , is of fuch vaft Impor¬ 
tance in Numbering, that it can never be fufficient- 
l'y enough admired, although now-a-days the Ufe 
of them is become fo familiar among us, that very 
few confider what a Lofs the want of them would 
be to People of every Degree and Station in Life : 
For to confider only, that fuch a Number as not 
long before the Conqueft would take up a good 
Arithmetician whole Days to count by the literal 
Charaders, is now by the Help of Figures com¬ 
monly exprefs’d by a Child in a few Minutes. This 
Confideration of the vaft Ufe of Figures, put the 
Learned Dr. Wallis , and others fince him, upon 
enquiring, at what Time they were firft happily in¬ 
troduced into this Iflaad. 

Dx Walks. 
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Dr. Wallis informs ns, that we had the Figures 
from Spain, into which Nation they were brought 
|jy the Moots ; the Ingots had them from the 
jirabians j and the Arabians from the Indians . 
And it was the Dolor’s Opinion, that they were 
firft brought into England about the Year 1130} 
for that the firft Inftance of their Ufe which he had 
met with, was a Date upon a Chimney-piece, which 
Date was 4 ft 13 3 , the Chara&er which the 
Romans made ufe of to exprefs iooo, being mix’d 
with Figures, as Dr. Wallis obferves, was often 
done at their firft coming in *, frace that in Thilofo^ 
ph'tcal Tran fail ions, N 0 ' %66, is mentioned a Date 
1090. all in Figures. About twelve Months ago 
I produced a Date upon a Chimney-piece a xWidgel- 
Hall in Hertfordjbire, which was the J 0 & 

for the 1000, being here again mix’d with Figures. 
And I now produce a ftili earlier Inftance of the 
Ufe of Figures in England, [.fee Tab. I. Fig. z. ] 
which is a Draught of an Infcription over a Gate-way 
at Worcejler, built, as ’tis believ’d, in the Reign of 
King and is this 0 ) 1 $. (nine Hundred Seven 

ty.fi ve) which is 158 Years before the Date of 
Dr. Wallis’s, 41Years before that I produced JaftYcar, 
and is now 760 Years Handing. It is a great pity 
(I think) but it fo happened, that the Shape of the 
Figures in this Date were altered from what they are 
here fhewn to be of, about two Years ago, when the 
Gate was new chipp’d and beautified ; and at the 
fame Time the modern ones 975: were then painted 
in their Room, as they are now to be feen; the 
Ground is Gold, • and the Figures black. The 
Account of this Date I had given me lately by 

1 Ux.rjofepb 
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Mr. Jofeph TOougharty of Worcefier, who is an 
ingenious and reputable Perfon, and lives in the 
Honfe over the Gate-way on which this Infcription 
is : He like wile inform’d me, that his Houfe goes 
by the Name of The oldejl Houfe in five Counties ; 
and it is the current Opinion thereabouts, and re¬ 
ported by the ancient People in that Place, That the 
Houfe was built by King Edgar , wherein they fay, 
---he (ometimes kept his Court. I confels 1 am 
not lb well acquainted with the Hiftory of thole 
Times, as to fay whether King Edgar either 
built, or kept his Court there; but all Hiftorians 
agree that Worcefier was then a very conliderable 
Bilhoprick ; and that Enmftan and Ofwald,, who 
were both fucceffivelyBilhops there inEdgar’s Time, 
were both his great Favourites, efpecially Ttunfian , 
for whom King Edgar had a very great Regard: 
for it appears that the firlt Thing Edgar did after 
he came to the Crown, was to recal Ttunfian from 
Flanders , where he had been three Years in Exife, 
and was immediately thereupon made Prime Mini- 
fter, Favourite, and ConfelTor, at firft Bill-top of 
Worcefier , and afterwards Archbilhop of Canter¬ 
bury } upon which laft Promotion his great Friend 
Ofwald fucceeded him in the See of Worcefier : 
And ’tis very likely that either 'punfian or Ofwald\ 
as having lo much Power, Intereft and Riches, 
might ere<ft a Building there, of which this Gate¬ 
way might have been a Part j for as Edgar died in 
the lame Year 975’, if we fuppofe the Date to be 
fix’d upon the Building the Year it was finilhed, as 
is now commonly done, Edgar could not live or 
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keep his Court there, unlefs it was in fomePart of 
that Year in which we fuppofe it to be nnilhed. 

1 lhall next mention fome Obfervations upon the 
different Shape the Figures have been altered to 
fmee their coming into thefe Weftern Parts j for our 
Anceftors wrote them different from the Indians^ 
and we again make feme of them different from 
what our Anceftors did, as by the following Table 

will appear. See Tab. I. Fig. 3. 

In this Table the Left-hand Column contains the 
Indian Chara&ers •> the Middle thofe ufed by our 
Fore-fathers, as appears by old Weftern Manufcripts 5 
the Third are the Characters we now ufe. 

We may now obferve that the r Figure i, is the 
fame as the Indian ; the Figures a and 3, arc the 
fame with the Indian, only placed in a different 
Pofition, for the fake of writing them more readily, 
for only the Dafh from the Indian ^ is taken away; 
they are only, as we may fey, both fet upright. So 
the Character y of the Indians is much the feme 
with ours, only we ciofe the Head, and let it up¬ 
right, thus 4. Again, our Anceftors transferr’d the 
Figure -0 (5) from the Place of 5, to that of 8, and 
with very litde Alteration is our 8 made from it. 
As the Figure Five was moved into the Place of 
light, fb the old Eight \ 7 was moved into the Place 
of Seven, the firft of thefe is the 7 of our An¬ 
ceftors, thelaft 7 is our own 5 and as they put the 
Five for an Eight, they put the fix y into the Place 

of five ; which y was at length altered to'V} ? and 
Jafi of all to y. The two Characters 9 and o are 
without any Alteration, except that our Anceftors 
ftruck a Line crofs the Cypher, as thus -0-, which 

we 
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we now leave out, and by that means ’tis reftored to 
its antient Form. And now we have no Figure left 
but the Indian V (7) to derive the modem 6 from, 
to which it fecms to have no manner of relation : 
I ftiall only obfeive, that it feems not unlikely to 
be compounded of th t Indian o (5) and the 1, as 
thus, 6 ; for of the two antient Characters o ^ (for 
five) the o is Indian , and the § is Arabian ; this 
laft being nothing more than the Arabian Letter Q 
inverted, which in the Arabian Alphabet denotes 
the ft me Number, and is, as ’tis* fuppofcd, ufed by 
the Arabians only. 

The Roman Characters have likewife undergone 
Alterations; for if is found that 1000 was reprefent- 
ed by theAntients by this Character ^ as like¬ 
wife by ; whence is derived the modern M. for 
that Number: Alfo 5000 was reprefented by £), and 
50000 by I?and hence the modern Characters 100 
and 1000 ,for the fame Number. We find alfo in 
antient Infcriptions % or # ftand for zo, and 30, 
the Letter X being twice exprefsM in the one, and 
three times in the other, which the Moderns write 
fingle, as XX and XXX, only the Timber-Merchants 
i\le the antient Characters and to this Day. 
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IV. Remarks upon an Antient Date, over 
a Gate-way, near the Cathedral, at Wor- 
cefter. <By John Ward ,i {het. Prof. Grcjh. 

and F. 


U PON the 17th of February laft, I bad the 
Honour to lay before this Society a Paper* 
containing Tome Remarks npon an antient Date, 
carved to Wood, that was found at WUlrtHM 
near Buntingford in Hertfordjhtre , with the Cha¬ 
racters 991 6 ; which had been read 1016, fuppofed 
to be mixed Numbers, the ^ Rowan, and the two 
others Arabian or Indian, as they are indifferently 
called. This led me to confider two other Dates of 
the like Kind, formerly publifhed in the ZPhdofof fo¬ 
cal Tran factions ; one found at Helmdon in 
Northarnptonjhire, in mixed Characters exprewing, 
as was thought, ^ 133 ; and the other at Cokhefter* 
laid to denote the Year 1090, wholly in Arabian 
Figures. But upon learching into the Origin of thole 
Figures, and the Time when they were ffrft brought 
Into thefe Parts of the World, I could meet with no 
Examples of them in any Manufcripts, before fome 
Copies of Johannes de Sacro Bofco (mentioned by 
Dr. Wallis ) who died in the Year 1 %$6, which was 
12.3 Years after the lateli of the three Dates above- 
mentioned. As it could not therefore but feem very 
ftrange, that Workmen fhould have made Ulc of thole 
Figures for luch common Purpofes, fo long before 
they appear in the Writings of the Learned 1 lo upon 
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a clofer Examination, and* further Inquiry, I found 
there was no Reafon from any of thefe Dates to fup- 
poie, it was really true in FadL For the Helmdon 
Date inftead of 1 33 > Should, as I then ihewed, be 
read g^233; the Colcbefter Date 1490, inftead of 
1090 ; and that at Widgel Hall has no Arabian Fi¬ 
gures in it, the Characters 1 and 6 not being Num¬ 
bers, but the initial Letters of two proper Names 
I G, in the dual Form of thofe Letters in that Age. 

But there has been very lately read before this 
Society, an Account of a Date at Worcefier , more 
antient than any of the three former \ namely 
or 97V, in which the Unite is a Roman Nu¬ 
meral, and the other two are taken for Indian Fi¬ 
gures. I obiervecl in my former Paper,that fuch Mix¬ 
tures were fometimes found in antient Numbers; 
tho’ in what Manner they were fo ufed, I did not 
then explain, but for Brevity contented myfelf with 
refering to the Algebra of Dr. Wallis , a Book fo 
very well known. The DoCfcor thought it necefTary 
to take Notice of this, in Order to account for his 
Way of reading the Helmdon Date, in which the gg) 
only is a Roman Numeral. And I had mylelf met 
with a few Inftances of it in Dr. Mead's Manufcript 
of Boethius , as CCC29 and dcc68, where the Hun¬ 
dreds are numeral Letters, and both the Decimals and 
Unites Arabian Figures a . But ’tis obfervable, this is 
• not done promifcuoufly, but the largeft Numbers 
are always Letters, and the lefler, Figures; as in 
the Helmdon Date. And Mabillon has obferved, 
that in a curious manufcript Copy of Thomas a Kem - 

* De Aricb. Lib. II* 
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pis, \friten in the fifteenth Century, fome'of the 
Pages are fb numbered a . Which Method, fo far as 
appears, was always attended to, and never in any 
one Inftance inverted. So that this IVorcejier Date, 
' which has a Roman Numeral in the Place of Unites, 
and the two preceding Characters are fuppofed to be 
■ Indian Figures, 'is not only without Example, but di¬ 
rectly contrary to all other Inftanccs of iiicli mixed 
Numbers. Which Confideration alone might be a 
fufficient Ground to think, there mull: be loxnc Miftake 
in the Reading. - • - . 

But the middle Figure,* taken for a Seven, is as re¬ 
markable ; which turning towards the left Hand, 
forms two obtufe Angles, one above, and the other 
below. This Shape of the Seven, I believe, was never 
feen before, and feems by no means to /uit that Age. 
- In the Specimen of the Figures taken from "Johannes 
de Sacro Bofco, by Dr. Wallis, which may be lecn in 
the Table annexed to my former Paper [ 3 V<?Tab. If. 
Fig. i.l the Figure Seven is made iu this Form A, 
like the two Legs c«f an ifofceles Triangle. And in 
Roger Bacon’s Calendar , dated 1192, there is only 
this Variation \ that the Leg to the left Hand is lomc- 
what Ihortened, as will appear likewife by the fame 
Table. And this Form continued till Printing was 
introduced among us; as is evident from Cox ton’s 
Tolychronicon , and other Books printed about that 
Time. Nor do I find it til,! later Times in any other 
Shape; unlels that in Bilhop Revenge's Table of 
Indian Figures, the two Legs of our antient Seven 
are drawn parallel, and arched at the Top, iu this 

» JDe Re Diplora. Tab. XV. 
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manner A > in & cad of meeting in an Ar.g'c 1 ; and 
Planudes, a Greek Writer, has kept the true Ara¬ 
bian form V. like the Reman Five, which the Euro¬ 
peans inverted. £SeeTAs.II. Fig. i ]Thc lalt Altera- 

* m * . *1 - _ A. ..Ml T1* nrt ♦■ho 



to this in the JVorcejler Date, or any Thing like it, 
has before appeared. As there Teems therefore no 
Reafon to fuppofe it a Seven ; To I think a probable 
Coniefture may be offered, what it was defigned for, 
and that is, the Roman Numeral Ten, which was 
•made in this Form, like an X ; to which Character, 
in our old fquare Hand, this fuppofed Seven y 
would very well .agree, by fnoplying only the two 
extreme Farts to the right Hand, in this Manner 
which may eafily be thought to have been decayed, 
and worn away by length of Time. 

As theie is no Reafon to take the middle Cha- 
rafter for a Seven, fo neither is there any to fuppofe 
the firft was intended for a Nine, being thus placed 
before two Roman Numerals, as I take them both to 
be. It has indeed fome Similitude with that Figure ^ 
but that is nothing more, than whet was a*U<ently, 
and (till is, common to the Letter 0^) in that Hand, 
which refembles a double Q,with an oblique Stroke 
turned inwards from the Bottom of that to the right 
Hand; fo that if the other to the left be taken a- 
wav that which remains will appear m this Form 
likt/what is here called a Nine. And every one 
knows, who has any Acquaintance with ancient In- 
feriptions, that Letters frequently pcnfli in this Man¬ 
ner, one Part before another. 

a Atith, Chroii. Lib. I. Cap.}. 
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Upon thefe Suppofitions the true Reading would 
he MXV. But frnce the old Date is now deftroyed, 
and modern Figures put in its Place, this muft re¬ 
main uncertain. And I can't but think, the former 
Chara&ers muft have been very dark aDd obfcure, for 
the following Reafons. There is, as I am informed, 
a Tower over this Gate, of which a curious and 
learned Gentleman, who lives very near it a , has 
lately given fome Account, in a Treadle entitled, 
A Survey of the Cathedral Church of Worcefter. 
He feis, it is “ commonly called King John's 
U Tower, and laid by fome to be built by him ,* 
<« but it was much more antient, having in the Front 
« of it the Statues of King Edgar, and his two 
“ Queens, Ethelfieda and Ethelfrida ; and the 
“ Street it leads into, is called in feveral Writings 
« Edgar-ftreef’ K Could there be any Room for 
its being ever fuppofed to have been built by King 
John, while this Date was plain and clear > Or would 
the Author of the Survey have contented himfelf 
w ith only laying, it was much more antient 5 when 
he could fo eafily have given us the Year, had he 
been fatisfied with the Reading ? King Edgar had 
been a great Benefactor to the cathedral Church at 
JVorcejier , and is faid to have given to it 300 Hides 
of Land c ; which fome compute at fo many too 
Acres, but my Lord Coke lais, an Hide contains no 
certain Number. Edgar died in 97?, but his Queen 
Ethelfrida furvived him feveral Years. And as it 
is not unufual, in Order to perpetuate the Memory 

3 j Or. WiPiam Thomas, b Png, 7. Set Wewtfe Hearne’f Piefa^e to 
Jfenrng’* Chauuiainim, 1 n the Proattfptece of which h cattle ts a Draught 
Af thofe t^ne Lgntes c Account 0} the Jhijhops of Woicefter. Jty 
Dr* William Themis. 
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of public Benefactors, to erect Statues and other 
Monuments of them, after they are dead ; it might 
be fo in this Cafe, and the Street receive its Name 
(fbrfome Time at leaft) from this Building, like out 
Ludgate-ftreet* But tho the precife Year of this 
Date can’t, I fear, now be determined with certain¬ 
ty; it is fufficient to have Ihewn, that neither the 
Order of the Characters, their Shape, nor the oldeffc 
Examples of Arabian or Indian Figures, any where 
found, do in the leaft countenance the Reading given 
to it; but, on the contrary, all of them afford the 
higheft Probability, that it can’t be genuine. 

I beg leave only to add, that two learned and in¬ 
genious Gentlemen of this Society, Roger Gale and 
James IVeJl Efqhires, to whofe Judgment I would 
pay a due Regard, were pleafed to tell me, they 
thought the two firft Characters, taken for a Nine 
and a Seven, might probably have been nothing but 
an CO; which will bring the Date to iooj, ten 
Years nearer the Time of Edgar. My only Diffi¬ 
culty as to that Reading is, that the would then 
have two oblique Strokes prolonged from the Bot¬ 
tom, one in the Middle, befides the other ufuai one 
towards the right Hand, which I do not remember 
ever to have met with. But as this Inacuracy might 
arife from the Obfcurity of the Character, or the 
Imagination of its being two Arabian Figures } I 
leave it to the Curious to judge either way, as they 
pleafe, both Sentiments equally fuppofing the ori¬ 
ginal Characters of this Date muft have been Ro¬ 
wan Numerals. 


I fhould 
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I {hould not have enquired farther into this Sub- 
ied upon the prefent Occafion, but that I apprehend 
it to be a Matter of fome Confequence, clpccially 
with Relation to Msnufcnpts. A Copy, for lnftance, 
of fome antjent Author, writen in the Year 13 75> 
and dated in Arabian Figures, by changing only 
the 3 into a Cypher, may be carried back three 
hundred Years; or by making it a Nine, and taking 
out the 1, may be raifed ftill a Ccntmy higher, to 
075-, the fuppofed Year of the Worccfter Date. And 
thole, who are conveifant with Manufcripts, are fen- 
fible, that the Age of them can’t always be deter¬ 
mined barely by the Hand. Since therefore Ara¬ 
bian Figures are in moll Cafes much more eafiiy 
fallittcd,.than Roman Numerals; I humbly prefume, 
too great Caution cannot be ufed, in admiting any 
Inftances of them more early,’ than have been yet 
difeovered, but upon very clear and fufltcient Evi¬ 
dence. 


V* A Utter 
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V. A Letter frm Mr, Colin Mac Laurin, 
1 Math. Prof, tdin'b'u.rg. F. R. S. to Mr, John 
" MacHm* A. fir. Prof. fcJrefh. Sc Seer. R. S. 
cfacerni>tg lift Defcr.iption of Curve Lines. 
feommunmid to the <%pyal Society on Decern- 



I Am informed that fome Papers have been pre- 
fented to the Royal Society of late, concerning 
the Defcription of Curves, ia a manner that has a 
near affinity to ^hat which I communicated to them 
of old," and have carried farther fince; and that it 
wourfd joot be uufeafonable, nor unacceptable, if I 
fhould lend an Account of what I have done further 
on that Subjed fince the Year 1719. The Author 
of,thqfp Papers taught Mathematicks here privately 
for fome 'Years," and fometime ago (viz. in 1727.) 
mentioned -to me fome Theorems he had on that 
Subjed; which, at the fame time, I fliewed him in 
my. Papers. Some time before that, he lire wed me 
z Theorem which coincided with one of thofe in 
my Book, tho’ he feetued not to have obfervea that 
Coincidence; and "indeed Methods of that kind, 
are often found coincident that do not appear fuch 
at firfl: fight. I am unwilling to be the Occasion 
of’difeouraging any thing that is truly ingenious, 
and renounce any Preteufions of appropriating 
SubjedS'to my felfj but, on the contrary, wifi 
Juftioe may be done to "every Perfcn, or to any 
Performance in Proportion to it Merit j yet I find 

T it 
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it is fit I fhould take Precautions, left any one 
ihould take it in his head afterwards to fay, I take 
things from him which I may have had long before 
him; and therefore fhall fend you an Aoilrad of 
what I have done in relation to this matter, fince 

the Year 1719. , „ , , 

I have fo much on this Subjed by me, that I 
am at a lofs what to fend; but at prefenc I Hull 
only give von an Abftrad of thole Propofitions, 
which I take to be more nearly related to thole 
which this Author has offered to the Society from 
the Converfations I had with him. You know 1 that 
in 1721,1 printed feveral Sheets of a Supplement 
ro my Book on the Defcription of Curve Lines, 
which I have never yet publifhed; having been en¬ 
gaged for the moft part in Bufmefs of a different 
nature, and in Purfuits on other Subjects, fmcc' 
that time. I fliall firft give you an Abftrad of that 
Supplement, as far as it was then printed, and fhall 
fubjoin ro this, an Account of fome Theorems I 
added to it the following Year, viz. in 1 yx%. I 
was led into thofe new Theorems by Mr. Robert 
SjmpJon's giving me at that time a Hint of the 
ingenious Paper, which has been fince publilhed in 
rhe Philolophical Tranfadions. I had tried in the 
Year 1719, what could be done by the Rotation of 
Angles on more than two Poles; and had ob- 
ferved, that if the Iaterfedions of the Legs of the 
Angles were carried over Right Lines, as in Sir Jfaac 
Newton's Defcription, rhe Dimenfions of the Curve 
were nor raifed by this fncreafe of the Number of 
Poles, Angies, and Right Lines; and therefore neg- 

le&cd 
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le&ed this at that time, as of no ufc to me j con¬ 
fining my felf to two Poles only, and varying the - 
Motions of the Angles as you find them in my 
Book. I found this by inquiring in how many 
Points the Locus could cut a Right Line drawn in 
its Plane, and found, by a Method I often ufe in my 
Book, that it could meet it in two Points only. 

Having found then, that three or more Poles, 
were of no more Service than two, while the In- 
rerfe&ions were carried over fixed Right Lines ; I 
thought it needlefs to profecute that Matter then, 
fince by increaftng the Number of Poles, my De- 
feriptions would become more complex without any 
Advantage. But in June or July , 17x2, upon the 
Hint Igot from Mr. Sympfon of Mr. "Pappus’s Po- 
rifms, I faw that what he has there ingenioufly de- 
monftrated, might be confidered as a Cafe of the 
above-mentioned Defcription of a Conick Se&ion, 
by the Rotation of any Number of Angles about 
as many Poles 5 the Interfe&ions of their Legs, in 
the mean time, being carried over fixed Right Lines, 
excepting that of two of them which deferibes the 
Locus. For by fubftituting Right Lines in place of 
the Angles, in certain Situations of the Poles and 
of the fixed Right Lines, the Locus becomes a Right 
Line; as for Example, in the Cafe ofthree Poles, 
when thefe three are in one Right Line, in which 
Cafe the Locus is a Right Line, which is a Cafe of 
the Porifm. 

"Twas this led me to confider this Subject anew; 
aiid’firft I demonftrated the Locus to be a Conick 
Se&ipn algebraically ; and found Theorems for 
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drawing Tangents to it, and deter tniningpta Afymp- 
totes. I alfo drew from it at that time a Method 
of defcribing a Conick Section through five given 
Points a . This encouraged me to fubftitute Curves* 
for the Right Lines, to fee if by this Method, I could’ 
he enabled to carry on my Theorems about.the Dc- 
fcriptions of Lines through given Points to the 
higher Orders of Lines. Some of the Theorems I 
found at that time, I now fend you. In Nov?&-. 
far 172,1, looking into Sir Ifftac’s-Trinciffta^ I favv- 
that the Delcription of the Conick .Sedion by three 
Right Lines* moving as- above* about three Poles, 
couid be immediately drawn from his 20th Lemma, 
which itfelf is a Cafe of this Defcription. This gra¬ 
dually: led me to feck Geometrical Demonflrationsi 
for the whole, as far as it related to the Conick 
Se&ions, I' fend you fome Lcavesf of. this P'apcr f 
dated a z Nancy, November 1722. Since that time, 

I have not added much to this Subject, but what 
relates ro the drawing Tangents, determining the 
Afymptotes,and the Twifaa- lie a,.ox Multiple ( 
cut' of- thefe Curves. I confidcred it the Ipfs, that. I. 
did not find it more advantageous in any. r’cfpc&s,' 
than the Method I had confidered in my. Book, or 
more general. 

In 1727 I added to a Chapter ia my* Algebra,» 
which is.very publicfc in this Place, an Algfbrjupk 
Detnonftrat'on of the Locns, when three JRoics. arc 
employed; and the Method of defcribing a Conick. 

8 T* e Prper oa iks Suljeff I ha'itt, U dated\ Tuly 31* 
ilea in ,?.y way u Loudon, going Ctambray, 

' Sc&lon 
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Sedtion. through- five giv^rt Points, fnbj'oining at*the 
iame time, thac if more Poles are employed, and 
Angies or Right Lines, the Locus was ftill a Conick 
Sedtion j which I thought was a remarkable 
Property of the Conick Sections not obferved be¬ 
fore. 

Thefe Things I intended to- put in order, and 
publiili in the Supplement to my Book, a Part of 
which has been printed' fincq the Year 1711. I 
have in my view alfo to give feveral other Things 
in that Supplement; two of which, I fhall only juft 
mention at preient, becaufe 1 believe they are fo¬ 
reign to the prefent Affair. I fubjoin a Problem 
determining the Figure of a Fluid, whofe Parts are 
fuppofed to be tittraded to-twoor more Centers; _ 
and a Solution of a general Problem about the Col- 
lifion of Bodies. 

The Author of the Papers given in to the Royal 
Society, will not refute that I fhewed: him the 
Theorems, I now fend you, in 173,7: Be ow-nedtic 
laft Summer at leaft: I am to publifh theft very 
foon. Whether he has carried the Subjedt farther-, 

I leave to the Judgment, of the Gentlemen to whom 
they were referred. As to. the Demonftrations, it 
would take fomc time.to put them in a proper Form 
to-be- publifhed': You. who.have,fb nice a, Tafte.ofs 
Demonftrations, will eafily -allow,, that- it opgfit not 
to be dine in a" hurry. I could ftnd thofe that are 
Algebra:ck eafily ; but do not care to ftnd thofe that 
are Geometrical, till I Have leifuro. I aould not. 
have been called to this, ia a worfe Seafon of the 
Year than now;' whe’n.rbogin my Claflbs, and-have 
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few Minutes in the Day my own. I ought to make 
an Apology for this long Letter; but thought you 
was the Perfon of my Acquaintance moft proper to 
fend this to. I am, with great Efteem, 

SIX, 


tnojl humble Servant, 

Colin Mac Laurin. 


An AbftraB of what has been printed {luce the 
Tear 1721, as a Supplement to a Treatife con¬ 
cerning the Defeription of Curve Lines pub* 
lijhed in 1719, and of what the Author pro- 
pofes to add to that Supplement . 

I.T N the ftrfl Part of the Supplement, there is a 
JL general Demonftration given of the Theorem, 
that if two Lines of the Orders or Dimensions, ex- 
prels’d by the Numbers m and be delcribed in 
the lame Plane, the greateft Number of Points in 
which thefe Lines can interfe<ft each other, will 
be mn, or the Product of the Numbers which 
exprefs the Dimenfions of the Lines, or the Orders 
to which they belong. 

iJ. In the next Parr, Theorems are given for 
drawing Tangents to all the Curves that were de- 
feribed in that Treatife by the Motions of Angles 

upon 
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upon given Lines. Their Afymptotes are alfo de¬ 
termined by more fimple Conftrudtions than thofe 
which are fubjoined to their Defcriptions in that 
Trcatife. Of thefe we ihall give one Inftance 
here. 

Suppofe the invariable Angles (Fig. i and a) 
ICG, K SH, to revolve about the fixed Points or 



Poles, C and S. Suppofe the Interfedhon of the 
two Sides C F, S K, to be carried over the Curve 
BQM, whofe Tangent at the Point Q_ is iup- 
pofed to be the Right Line A Es and let it be re¬ 
quired to draw a Tangent at P to the Curve Line 
defcribed by P the Interfe&ion of the other two 

Sides C G and S H. . , A . 

Conjiruflion. Draw Q_T conflicting the Angle 
SOT, equal to C Q_A,on tbeoppofite Side of SQ, 
that QA is from C Q_; and let Q_T meet C S (pro¬ 
duced if neceflary) in T. Join PT, and conftitute 
the Angle C P N equal to S P T, on the oppofite 
Side of G P, that P T is from S P, and the Right 
Line PN fhall be a Tangent at P, to the Curve de¬ 
fcribed by the Motion of P, which is always tap- 
pofed to be the Interfe&ioo of C G and S H. 



( ? 

The A£yjW$SC®&® v£ the Curve, tfeitribed fry 'P, 
ate determined thus* Find, as-in the abovemcntioned 
Treatife, when thefe Sides become parallel, whole 
Tffi prfeffiftP'is feppoled tD trace the Curve 5 which 
always happens when the Angle CQ^S becomes 
equ a l n tP she Supplement of rhe Sam of the invaria¬ 
ble' Angles FCG, K 5 H, to four Right ©nos, be- 
caufe the Angle CPS then vanilhes. Suppofe (in 
Fig. 3 and 4,) that when this happens, the Inter* 
fgdtieuji of the Sides C F, S K is found in Q. 


/ 



Coaflitute the Angle S Q_T equal to C A, as 
before, and -let <QT meet C S in T. Take C N 
equal to S T, the oppofite Way from C that S T 
lies from S. Through N draw D N parallel to C G 
or §H, which are now parallel to each other, and 
D M Stall be afr Afymptole of the Curve described 
by the Motion of P. 

If in place of a Curve Line BQM,a fixed Right 
Line AE be fubftituted, then the Point P will de¬ 
scribe a Conick Sedtion, whofe Tangents and A- 
lytnptotes are determined by thefe Conftrudtions. 
In this Supplement, it is afterwards ihewn how to 
draw the Tangents and Afympotes ©fall the Curves 

which 
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whirhare defcribed in the above-mentioned Treatife 

by more Angles and Uses. 

Ill The lame Method is afterwards applied for 
to draw Tangents to Lines defcribed by other Mo¬ 
tions than thofe which are confidered in that Trea¬ 
tife * of which the following is an Inftance. Sup- 
oofe’ that the Lines C P and S P revolve about the 
poles C and S, fo that the Angle A C P bears 
always the fame invariable Proportion to ASP, 
fuppofe that of m to n. In the Line C S, take 


p 



the Point T, fo that S T may be to C T in that 
fame Proportion of vn to n ; and this Point T will 
be an invariable Poin«-, frnce C T is toC S, as m~n 
to it Dra .v T P, and conftitute the Angle S P N, 
equal to C P T, fo that P N and P I, may lie cou- 
trary ways from S P and C P, and P N fhall be a 
Tangent of the Curve defcribed by the Motion of 
the Point P. Several other Theorems of this kind 

are fubjoined here. . , 

IV. After thefe, Lines or Angles are fuppofed to 
revolve about three or more Poles, and the Dimen- 
fions of the Curves with their Tangents and A- 
fymptotes are determined. Suppofe in the firil Place, 
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that the three Poles 
are C, S and D, and 
that Lines or Rulers 
C R, S Q, Q, D R, 
revolve about thefe 
Poles. The Line 
which revolves a- 
bout D, ferves only 
to guide the Motion 
of the ocher two, fo 
that its Interfe&ion 
with each of them being carried over a fixed Right 
Line, their Interfection with each other defcribes 
the Locus, which is lliewn to be a Conick Section. 
The Interfe&ion of QDR with S Q, is fuppofed 
to be carried over the fixed Right Line A F; the 
Interfection of the fame QD R with C R, is fup- 
poled to be carried over the fixed Right Line A E; 
and in the mean time, the Inrerfe&ion of the Right 
Lines S Q, C R, that revolve about the Poles S and 
C, defcribes a Conick Section. 

This Conick Section pafles through the Poles 
C and S ; and if you produce D C and D S, till they 
meet with A Q. and H R in F and E, it will' alfo 
pafs through F and E: It alfo paffes always through 
A the Interfection of the fixed Lines Q_F and E R; 
from which this caly Method follows for drawing 
a Conick Section through five given Points. Sup- 
pole that thefe five given Points are A, F, C, S and 
E Join four of them by the Lines A F, F C, A E, 
E S, and produce two of thefe FC, E S, till they 
meer, and by their Interfection give the Point D. 
Suppofe infinite Right Lines revolve about this 

Point 
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Point D, and the Points C and S, two of thofe that 
were given, and let the Interfedtionsof the Line re¬ 
volving about D, with thofe that revolve about G 
and S, be carried over the given Right Lines A E, 
CFj and the Interfe&ion of thofe that revolve a- 
bout C and S with each other, will, in the mean 
Time, defcribe a Conick Section, that fhali pals 
through the five given Points A, F, C, S and E. 

It is then ihewn, that when C, S and D are taken 
in the fame Right Line, the Point P defcribes a Right 



Line ; as alfo when G, S and A are in the fame 
Right Line; which alfo follows from what is de- 
monftrated in that very ingenious Paper concerning 
‘pappus’s Porifms, communicated by Mr. Sympfon , 
ProfefTor of Mathematicks at Glafgow publiflied in 

the Phil. Tranf. N°. 377 - 

In the next Place it is fhewn, that if four Right 
Lines revolve about four Poles C, S, D and E, and 
thofe that revolve about D and E, ferve only to 
guide thofe that revolve about C and S ; fo that Q, 
and R, the Interfections of that which revolves a- 
bout D, with thofe that revolve about E and S, be 
carried over the fixed Lines A Band A F; and M the 

U z Inter- 
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Interfe&ion of that which revolves about E with 
that which revolves about C, be cairtcd over a 
third fixed Line BF» then the Intcrivdion 1 of 
thole that revoke about C and S, will in the mean 
time, deferibe a Conick Sedion, and not a Curve 
of a higher Order. The Conick Sedion d<gene¬ 
rates into Right Lines, when C P and S P coincide 
at the fame time with the Line C S, that joins the 
Poles C and S, as in the preceding Defeription j 
which coincides again with what is demonftrated in 
the abovementioned ingenious Paper. 

After this it is Ihewn generally, that tho’ the 
Poles and Lines revolving about them be increafcd 
to any Number, and the fixed Lines over which 
fuch Interfedions, as we deferibed in the two laft 
Cafes, are fuppoled to be carried, be equally in- 
creafed, the Locus of the Point P will never be 
higher than a Conick Sedion: That is, let a Poly¬ 
gon of any number of Sides have all its Angles, 
one only excepted, carried over fixed Right Lines, 
and let each of its Sides produced, pals through a 
a given Point or 
Pole, and that one 
Angle which we 
excepted, will ei¬ 
ther deferibe a 
{freight Line, or 
Conick Sedion. 

Thus if a hexa¬ 
gonal Figure L 
RPMN, have all 
its Angles except¬ 
ing P carried re- 



tpedively 
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fpe&ively over the fixed Right Lines A a, B b, Gg> 
Hh, K /;, the Point? in the mean time will deferibe 
a Conick Section, or a Right Line. 1 he Locus of P 
is a Right Line when C P and S P coincide toge¬ 
ther with the Line 0 S. All thefe things are demon- 
ftrated geometrically. 

V. Ai<er this. Angles are fubfiiruted in place of 
Right Lines revolving abont thele Poles ; and it is 
(till demonftrated geometrically, that the Locus ofP 
is a Conick Section or Right Line. 

Suppofe that there are four Poles C, S,Dand E,a- 
bout which the invariable Angles PCQ, PSR, 
RDM, M £Q_ revolve 5 aud rhat Q, ^ and R, 
the Interie< 3 :ions*of the legs C Q,and E Q> of EM 
and D M, and of D R and S R, are carried over the 
fixed Right Lines A a, B A and G g refpedtively, 
then the Locus of P is a Conick Section, when C P 
and S P do not coincide at once with the Line C S, 
but is a Right Line when C P and S ? coincide at the 
fame time with C S, and never a Curve of a higher 
Order. 



VI. Having demonftrated this which feems a re* 
markable Property of the Conick Sections or Lines 
of the Second Order ; I proceed to fubftitute Curve 
Lines in place of Right Lines in thefe Defcriptions, 

(as I always do in the Treatife concerning the De- 
' feription 



fcription of Lines) and to determine the Dimen- 
fions of the Locus of P, and to fhew how to draw 
Tangents to it to determine its Afymptotes, and 
other Properties of it. I had obferved in 1719, 
that by increafing the Number of Poles and Angles 
beyond two, the Dimenfions of the Locus of P, did 
not rife above thofe of the Lines of the Second Or¬ 
der, while the Interfe&ions moved on Right Lines; 
and therefore I did not think it of ufe to me then to 
take more Poles than two, fmee by taking more, the 
Defcriptions became more complex without any 
Advantage. When the Interfe&ions are carried 
over Curve Lines, the Dimenfions of the Locus of 
P rife higher, but the Curves deferred, have Tunfia 
fDujplicia, or Mttlttylicia , as well as when two 
Poles only are aflumed ; and therefore this Specula¬ 
tion is more curious than ufeful. However, I ihall 
fubjoin fome of the Theorems that 1 found on this 
Sabjed concerning the Dimenfions of the Locus of 
P, and the drawing Tangents to it. 

1. If in Fig. 6. youfuppofe Qand R to be car¬ 
ried over Curve Lines of the Dimenfions m and n 
refpe&ively, then the Point P may deferibe a Lo¬ 
cus of 2 m n Dimenfions. 

a, If in Fig. 8. you fuppofe L, Q, R, M, N, to 
be carried over Curve Lines of the Dimenfions m, n 
r, s, t y relpedively, the Locus of P may ariie to 
2 murst Dimenfions, but no higher ; and if in place 
of Lines revolving about the Poles, you ufe invari- 
ble Angles, the Dimenfions of the Locus of P will 
rife no higher. 
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3. I then affirmed 
three Poles C, D and 
S, and fuppofed one 
of the Angles SNL, 
to have its angular 
Point N carried over 
the Curve AN, while 
the Leg N pafies 
always through S, as 
in the Defcription in the Treatife of the General 
Defcription of Curve Lines, while the Angles Q_D R, 
R C P, revolve about the Poles D and C : I fuppofe 
alio the Interfections Q_and R to be carried over the 
Curve Lines B Q,, G R, and that the Dimenfions of 
the curve Lines AN, B Q, GR, are *», n, r, re- 
ipe&ively ; and find that the Locus of P may be of 
3 mnr Dimenfions; but that the Point C is Inch, 
that the Curve paffes through it as often as there 
are Units i mum r. 

4. If any number of Poles are afTumed,fo as to have 
Angles revolving about them, as about C and D in 
the laft Article, and the Interfe&ions are carried 
over other Curves, the Dimenfions of the Locus of 
P will be equal to the triple Product of the Number 
of Dimenfions of all the Curves employed in the 



Defcription. 

y. If the invaria¬ 
ble Angles P N R, 
PMQ, move fo that 
while the Sides P N, 
P M, pals always 
through the Poles C 
and S, the angular 



Points- 
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Points N and M defcribe the Curves A N and BM; 
and at the fame time, the invariable Angie R D Q, 
revolve about the third Pole D, lo that the Inter- 
fedions R and Q. defcribe the Curves E R and G Q; 
then the Dimensions of the Locus of P, when higheft, 
fhall be equal to the quadruple Produd of the Num* 
bers that exprels the Dimenfions of the given Curves 
A N, E R, G Q_ and B M, multiplied continually 
into each other. If more Poles are ailumed, about 
which Angles be fuppofed to move, as R D Qjmoves 
about D in this Defcription, and the Intcrfedions 
of the Sides be ftill carried over Curves, as in this 
Example; the Dimenfions, of the Locus of P, when 
higheft, lhall ftill be found equal fo the quadruple 
Produd of ail the Numbers that exprels the Dimen¬ 
fions of the Curves employed in this Delcription. 



P ^V Su £ P x 0l S £ a L n he tbrec iwa *ablc Angles 
P QjK, KLR, R N P, move over the Curves GO 
E L, AN fo that the Sides PQ, K L, P NprS 
duced, pafs always through the Poles C, D, S, and 
that the Interfedions of their Sides K and R at 
the lame time move over the Curves F K and B R • 

and 
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and the Dimenfions of the Locus of P when higheft, 
ftiall be equal to the Product of the Numbers 
that exprefs the Dimenfions of the given Curves 
multiplied by Six. If more Poles, with the neceflary 
Angles and Curves, are aflumed betwixt C and D, 
as here D is aflumed betwixt C and S, and the 
Motions be in other refpeds like to what they are 
in this Example ; then in order to find the Dimen¬ 
sions of the Locus of P when higheft, raife the 
Number z to a Power whofe Index is lefs than the 
Number of Poles by a Unit; add z to this Power, and 
multiply the Sum by the Product of the Numbers 
that exprefs the Dimenfions of theCurves employed 
in the DefcripticJn; and this laft Product fliall fliew 
the Dimenfions of the Locus of P when higheft. 

I am able to continue thefe Theotems much far¬ 
ther : But it is not worth while, efpecially fince I 
find that there is not any confiderable Advantage - 
obtained by increafing the number of Toles above 
the Method delivered in the above mentioned Trea- 
tife of the Defcription of Curve Lines. On the 
contrary, the Defcriptions there given by means 
of two Poles, will produce a Locus of higher Di- 
mcnfions by the fame number of Curves and Angles, 
than thefe that require three ormoreToIesj and are 
therefore preferable, unlefs perhaps in fome par¬ 
ticular Calcs. 

VII. However, I have alfo found how to draw 
Tangents to the Curves that arife in all thefe De¬ 
fcriptions ; of which l fhall give one Inftance where 
three Right Lines are luppofed to revolve about three 
Poles, and two of their Interledions are fuppolcd 

X to 
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to be carried over given Curve Lines ? and the third 
deferibes the Locus required. 

Let the Right Lines CQ, SN, D N, revolve a- 
bout the Poles C, S, D, where that which revolves 
about D, ferves to guide the Motion of the other 
two; its Interfe&ion with C Q_ moving over the 
Curve G Q, while its Interfe&ion with SN moves 
over the Curve F N. Suppofe that the Right Line B b 



touches the Curve G in Q_, and that the Right 
Line A a touches the Curve F N in N. In order 
to draw a Tangent to the Locus of P; join D C, 
DS and C S, and conftitute the Angle D Q.R, 
equal to C Q^B, fo that Q^R lie the contrary way 
from Q_D that Q_B lies from Q_C, and let QJl 
meet DC in R. Conftitute alfo the Angle DNT, 
equal to S N A with the like precaution, and let 
NT meet D S in T. Join RT, and produce it till 
it meet C S in H ; then join P H, and make the 
Angle C P L equal to S P H, fo that P L and P H, 
may lie contrary ways from C P and S P; and P L 
Jhall be a Tangent at P, to the Locus dclcribcd by 
P, the Imerfafttoa of C Qjmd S N. 


I have 
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I have alfo applied this Do&xine to the Befc^p- 
tioa of Lines through given Points. Eut I fuppcfc 
I have laid enough at prefent on this Subjedr^and 
frail conclude, after obfervingthat in the abovemen* 
tioned Treatife, I have given an ealy Thccremfor 
calculating the Refinance of the Medium v hen a 
given Curve is defcribed with a given cecrr'perai 
Force in a refilling Medium, which I iliaJl here ic- 
peat, becaufc it has been milreprefented in a foreign 
Journal. 

Let V exprefs the centripetal Force with which 
the Body that is fuppofed to deferibe the Curve, is 
adted on in the Medium; let v exprefs the centri¬ 
petal Force with which the fame Curve could he de¬ 
fcribed in a Void j fuppofe & — and the Refi¬ 
nance fliall be proportional to the Fluxion of mul¬ 
tiplied by the Fluxion of the Curve, fuppofing the 
Area defcribed by a Ray, drawn from the Body to 
the Center of the Forces, to flow uniformly. Let 
this Theorem be compared with what the celebrated 
Mathematician mentioned by that Jonmalift has 
given on the fame Subject, and it will eafily rppear 
what judgment is to be made of his Afiertion ; and 
fince feverai Perfons, and particularly the Gentleman 
mentioned above in this Paper, teftify that I com¬ 
municated to them this Theorem before any Thing 
was published on this Subject by the learned Ma¬ 
thematician he names, his Obfcrvation on this Oc- 
cafion muft appear the more groundlefs. 

From this Theorem, I draw this very general 
Corollary, that if the Curve is fuch as could be de¬ 
fcribed in aVoid by a centripetal Force, varying ac- 

X £ cording 
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cording to any Power of the Diftance, then the Den - 
fity of the Medium in any place, is reciprocally 
proportional to the Tangent of the Curve at that 
place, bounded at one Extremity by the Point of 
Contact, and, at the other, by its Interfe&ion with 
a Perpendicular raifed at the Center of the Forces to 
the Ray drawn from that Center to the Point of 
Contaft. Let A L be the Curve defcribed by a 
Force dircded to the Point S; let L T touch the 
Curve at L, andraife S T per¬ 
pendicular to S L, meeting L T 
in T, and the Denfity in L 
lhall be univerfely as L T, if 
the Remittance be fuppofed to 
oblerve the compound Pro¬ 
portion of the Denfity, and of 
the Square of the Velocity. 

Befides what I have oblerved here, I propofe to 
illuftrate and improve feveral other Parts of the 
Treatife concerning the Defcription of Curve Lines 
in this Supplement. 

That Treatife requires thefe Additions and IHuftra- 
tions the more, that tho’ the whole almoft was new, 
it was publiihed in a hurry, when I was very young! 
before I had time to confidcr fufficiently which wete 
the beft ways of demonftrating the Theorems or re¬ 
viving the Problems, for which this Supplement I 
hope, will make Ibme Apology. 

N. B. The following Taper) dated at Nancy, 
Novem. 27, 1721, /j that which the Author 
mentions in his Letter. 
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■ SECTIO I. 

‘Prof. i. Que rejficit defer if tionem Line arum il 

Circa Polos C, B, D, moveantur recStae C</,Bw, 
Dr, & ducatur concurfus crurum B/»,Dr perrectam 



daram PG, concurfus crurum C d, Dr per re&am 
FQetiam datam & concurfus crurum Cd,Bd fedlio- 
nem conicam deferibet, P&, PCt/** 

Ducatur r i parallels re&as B D pofitione data oc¬ 
cur rens redte B d in t ; jungatur P t & producatur 
donee occurrat retftm B D in F; atque dabitur pun- 
£tum F. Quippe cum detur ratio r u ad re, eadem 
enim eft ac L> G ad D B, ob fimiles figuras D m B G 
Sarmtu fitq; r it ad r t, ut f'lpad f£F, dabitur 
etiam ratio C tf ad C '/G; adeoque ob datam ■Ojfjp 
dabitur ^F, be proinde pun&um F & redta P F. 
Cum igitur B t Sc Cr partes abfeindant P t, Pr,a 
reftis pofitione datisP F, P Q,indatafemper ratione 
erit illarum concurfus d in feclione conica per Lem¬ 
ma zo, Lib. i. Princip. D. Neutoni. 


j 
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Si punftum D fumatur ubicuuque in refta B F,fit- 
que femper D G ad utB D ad ' £F, cadem crit 
ie&io conica qnam d defcribet. 

Sedtio conica tranfit pet C, P, B & <* complendo 
parallelogrammum, PS^Q, Tranfic ctiam per L 
ubi rc&a B G produ&a occurrit ipfi P q ? nt ctiam per 
K ubi red a C D fecat datam P G. Unde pentago- 
num PKCLB le&ioni inferibitur. Ec fi detut 
quinque pundta C, K, P, B, L, per quse duccnda eft 
iedtio conica vel circa pentagonum datum CL B P K 
circumfcribenda fit feefcio conica producantur duo 
quaevis latera C K, L B ad occurfum fuum D dein 
junganmr reliqua P L, P K & ducantur femper con- 
curi'us reftarum C d f D r ; Bi, D R per reftas illas 
P L, P R, & concurfus d fe&ion^n deferiber. 

PROP. II. 



Circa data punfta F, C, G S, ut Polos moveanttir, 
redtte FQ, CN, GQjSL & concurfus rctftarum 

FQ. 
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F Q& C N, FQ & GQ, G CL & S L, punda fci!. 
M, Q,L, fcmper concingant redas pofirione datas 
A E, B E, H L; & concurfus redarum C N, S L de- 
fcribec fedionem conicam. 

Occurrant reds A M, H R ipft B QJn E & 
Jungantur C F & G S qus fibi mutuo occurrunt 
in D, jungatur D Q_quse occurrat redis C M, S L in 
N & R ; & fi jungantur E N, & H R, erunt E N & 
H R, reds pofitione data per Lemma I*. Qaippe 
cum Tint punda F, C, D, in eadem reda Linea &C 
concurfusredarum FM,CM &FQ., D CLpercur- 
ranc datas redas, concurfus crurum C M, D etiam 
continget datam. Et fimili ratione cum Tint S,D, G 
in eadem reda concurfus redarum D CL, S L etiam 
continget datam. 

Omiffis igitur Polls F & G, invenienda eft curva 
quam concurfus redarum CN, SL, viz. Pdefcribet 
dum redis CN, DN, SR revolventibus circa Polos 
C,D, S concurfus redarum C N, D N contingit datam 
EN& concurfus redarum SR,DN contingit da- 
ram H R, earn vero fedionem effeconicam ex Prop, 
praecedenti eft manifeftum. 

N. B. The 'Papers referred to were pnblijhed 
m a little Treatife entituled , Exercitatio 
Geometrica de defcriptione Curvarum. Lon± 
din. 1733. 4 to* 
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VL A Letter from Stephen Gray, E % S. to 
f)r. Mortimer, Sur. $(.$. containing Jome 
Experiments relating to Ele<5lricicy. 

T H E following Lines contain an account of 
what Elcftrical Experiments 1 have made fince 
thole I lafl communicated to the Society which 
was in February laft 

February the 18th, I tried what Effc<3: would be 
produced on feveral Sorts of Wood with refpeft to 
the luminous Part of Elearicity : the Wood was 
made into Rods of the fame Form witli thole Iron 
Ones mentioned in my former Letter upon this 
Subjed ; the Woods made ulc of were Fir, Alh and 
Holly* thefe being fuccclfively diipoicd upon Klcc- 
trick Bodies, after the fame manner as the Iron Rods 
had been, the Tube being applied to one End, there 
appeared a Light on ir, but not with lb great a 
Force, nor did the Lightcxtend to lb great a length; 
neither was the Form of it Conical, but rather Cy¬ 
lindrical but the Extremity of it I’ccmed to eonliil 
of a lhorc Fringe of Light; when the Light, that was 
given to the Rod by the application of the Tube, 
didccafc, upon a motion of my I land towards the 
Point of the Rod, the Light came out again, as lias 
been mentioned of the Iron Rods* bur when the 
Hand or Finger was held near rhe Point of thole 
wooden Rods, there was no pricking or pttlhing of 
the Finger felt, as when the IronRods were made ulc 
of I bad fome of thde Rods made much bigger at one 
End than the other, and now applying my Finger 

'to 



( 1(5 7 ) 

to the larger End, there not only appeared a Light., 
but the Finger was puflied, more clpecially when the 
Holly Rod was made ufc of, and the Cheak was a 
li'.cle prick’d, but the Smart was not near fo great, 
as when the Iron Rods were ufed ; the great End of 
! he Rod was pointed with a much larger Angle 
then the lefler one, yet there was very little, if a- 
ny difference, in the form, or bignefs of the Light 
that proceeded from either End. 

Having procured me two pair of Lines made of 
Worfled Yarn, one of them of a Mazareen Blew, 
the other of a Scarlet Colour ; on the 3d of Jpril, 

I fufpended the Boy firft on the Blew Lines, and 
found that all thc.EflcCts were the fame, as when he 
was fufpended on Lines of Blew Silk. I then fuf¬ 
pended him upon the Scarlet Lines, but now 
though the Tube were as well excited, and the Ex¬ 
periment often repeated, yet there was no Effect 
produced on him, either of attraction of a pendulous 
j hread, nor of pricking or burning, by applying 
one’s Hand near him; I then laid one of the Iron 
Rods firft upon the Blew Lines, and all the fame 
Effctts were exhibited, as when the lame Rod had 
been laid on Silk Lines of that Colour; but upon 
laying the fame Rod upon the Scarlet Lines, no 
manner of attraction, &c. was perceived. 

In the Philofophical TranlaCtions, Numb. 422, 
] oavc an Account of the Experiments l made upon 
the communicative Electricity of Water, and rhat 
• Water is attracted by the Tube, together with lcve- 
ral remarkable Circumltances with which this at¬ 
traction is attended ; but I have now found, that 
when the Stand with thole little Ivory Cups there 

Y mem 
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mentioned, be fet upon any EleCtrick Body, the 
lame Phenomena arc produced, not only by hom¬ 
ing the Tube near the Water, but when that is re- 
moved, and the Tip of the Finger placed oyer 
the Water, viz. there is a little Hill, or rrotubc- 
rance of \\ ater of a Conical Form, from the Ver¬ 
tex of which proceeded a Light and a fmall Snapping. 

May the 6th, we made thi following Experiment. 
The Boy being fufpended on the Silk Lines, and the 
Tube being applied near his Feet asuluaL upon his 
holding the End of his Finger near a Gentleman’s 
Hand, that flood on a Cake made of Shell Lack and 
black Rofin ; at the fame time another Gentleman 
flood at the other fide ofthcBoy with the pendulous 
Thread \ then the Boy was bid to hold his Finger 
near the fitft Gentleman s Hand, upon which it was 
prick’d, and the fnapping Node was heard; and at 
the fame time, the Thread which was by its at¬ 
traction going towards the Boy fell back, the Boy 
having loft a great part of his attraction, upon a fe- 
cond moving his Finger to the Gentleman’s Hand, 
the attraction ceafcd: then the Thread being held 
near that Gentleman, he was found to attract very 
ftrongly but having fmee repeated this Experi¬ 
ment, I find that though the attraction of the Boy is 
much diminifhed, yet he docs not quite lofe it, till 
a, 3, and fometimes 4 applications of his Finger to 
the hand of him that Hands on the Elc&rick Body, 
but without touching him. At another time 1 caulcd 
three Perfonsto ftand, one of them upon a Cake of 
Shell Lack, &c. the other upon one of Sulphur, 
the third upon a Cake of Bees-Wax and Rofin; 
the Perfons all holding Hands, the Boy applying his 

Finger 
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Finger near the firfl: Man’s Hand, they all three be¬ 
came Electrical, as appeared by the attraftion of the 
Thread, when held near to any of them. 

POSTSCRIPT. 

A Repetition offome ofthefe Experiments, and an 
Addition of fome others made June the io th. 

June the ioth in the Morning, I repeated the 
Experiments with the Wooden Rods, the moft ma¬ 
terial Ones of which were made with the Holly 
Rod : This being laid on the Glafs Cylinder, and a 
Fir Board about a Foot Square and three tenths of 
an Inch thick being placed ereCt upon a Stand, that 
was let on another Glafs Cylinder, lb that the Center 
of the Board was placed near the Point of the Rod, 
but not to touch it by near half an Inch ; then the 
Tube being held near the great End of the Rod, 
there ilfued out a Light from the little End of the 
Rod, which was that next the Board; and, as the 
Boy told me, it came along with a hilling Noile, 
and ftruck againlt the Board: When he touched the 
Board, there was a Light:, and, at the fame time, a- 
nother on the End of the Rod, hut he heard no fnap- 
ping nor pricking of his Finger, as when the Brafs 
Plate and Iron Rod were made ufc of. 

Experiments with the Scarlet and Blue TForJied 
Tarn repeated. 

When the Boy was fulpended upon the Scarlet 
Lines, he attracted the white Thr’ead at a very fmall 
Diftance, but the Attraction ceafed in about 6 or 7 
Seconds of Time. Then the Boy being taken oC 
■an Iron Rod was laid on the Lines, but there was 

Y 2 no 



Rod a "b« when f thtThrtd bold acl.cr of 

ieC \Vhcn C rf»fBoy f was Mpcndcd upon the Blue 
L Js he auradeS the Thread to him when .t was 

^^ 7 —^ mote than 36 Second, 

Ext'rimenu made in the * tfZ 

when he was Juft ended upon Silk Lines of icvcral 

Wh°en S he was fufpended on,the Blue Lines he 
cominned his Attradion 50 Minutes, on the Scar¬ 
let Ltaes as Minutes, on the Orange coloured Lmes 

^^"thefc Experiments we lcc the Efficacy of 

Elei^ricity upon^odiesfufp^ded n^on Lmes^oUhe 

fame Subftance, but of different Colours, an a 10 
th“ the Attradion continues much longer upon 

SUk than upon Yarn, in \“fe"t,|-pcnd thofe 
nrooereft Body we can make uie of to impend tnoic 

Bodies upon, to which we would communicate an 
Ele&ricity : But of this Subject more when 1 lha 
rcaffume the Experiments concerning the Influence 
of Colours upon Eledricity^ who am, 

.? T R. 


Charter Hottfe, 
June 12 , J73S- 


Tour's and the Society's mojt 
Humble and obedient Servant, 

Stephen Gray* 
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VIf. An Account of the Births and Burials 
with the Number of the Inhabitants at 
Stoke-Damerell in the County of Devon. 
Communicated by the (Reverend Mr. Barrow. 

S Everal Accounts of Births and Burials having 
been publifhed for the Satisfaction of the Curi¬ 
ous; the following, which in one Refped (the 
Number of Inhabitants) is more particular than mod 
I have feen, will, I hope, be acceptable to the Publick. 

A Survey being taken about Michaelmas 1733, 
of the Inhabitants of Stoke ■'Damerell in the County 
of‘Devon, the Number of Perfons, Men, Women, 
and Children, refiding in the Pariih, amounted to 
33<<i. By the Regifter, I find that in the fame 
Year, a 8 Couple were married, 61 Males and 6t 
Females baptized, and 62 People buried. 

Bapzed. Buried. Number of Tcope. 

122 . 6 x . 3361* 

Whence it appears that the Number of Perfons 
who died, is one more than half the Number of 
Children born ; and that about 1 in *4 died. 

It is to be obferved, that the General Fever, 
which almoft all the Inhabitants of the fame Place 
were ill of at the lame time, was in part within the 
Year mentioned: alfo that one of the Perfons in¬ 
cluded in the Number of thofe buried, was a Fo¬ 
reigner brought from on board a Dutch Ship in the 
River i and that % more were drowned from on 
board a Man of War; but the Ships Companies 
are not included in the Number of the Inhabitants. 

Not from this Account only, but from Experience 
and Obfervations, both of my felf and better Judges, 



( * 7 2 ) 

I reckon the Parifh of StokefDamerell as healthful 
an Air as any in England. 


VIII. An Extraordinary Cafe of tb Foramen 
Ovale of the Heart , being jound open in an A- 
dtdtj communicated by Claudius Amyand, Ejq^ 
Serjeant Surgeon to his Majefty, and h. <!{. S\ 

M R.* dying at the AgeofTwenty-two, ofanlllncfs 
that had perplexed hisPhyficians, was opened, 
todifeoveran Impofthumc, which was apprehended 
in the Belly. As nothing was obferved there worth 
notice, laving a very great Relaxation of the Vifcet a , 
the Caufc of his Death was looked for in the Tho¬ 
rax there the Lungs were ftrongly attached to the 
Pleura on each Side, and a large Coilc&ion of Wa¬ 
ter in each Cavity, eipecially on the Lcfc, where the 
pofterior Lobewas inflamed,and tending to Stipula¬ 
tion; the Quantity of Water in the 'Pericardium was 
greater than ufual, and the Heart much larger than 
could be exported in fo great an Atrophy as the Pa¬ 
tient was reduced to in it the Foramen Ovale was 
found open, fo as to give paffage to a large Finger, 
when a fungous Subftancc, which grew from the Cir¬ 
cumference of the Foramen , and did flop up the 
fame, was removed. The Valve was hardly percep¬ 
tible, it being callous and furled up. The it tins 
Art eriofits was found dole as ulual. This Patient 
had enjoyed great Health till lately, and had given 
no flgn of this opening of the Foramen Ovale, 
which is preternatural in Adults. 
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I. A Cauh&tte of the Fifty Plants from Chelfea 
Garden, prefented to the Royal Society by 
the Company of Apothecaries, for the Tear 
173 4, purjuant to the DireBion of Sir Hans 
Sloane, ©ur*- Med. %cg. <Prdf. Col %eg. 
Med. & Soc. %eg. !By Ifaac Rand, Jpo- 
thecary,' F. $• Fiort. CheL Frdf. ac Fra* 
lec . © Qtan* 


601. ABSINTHIUM infipidum, Abfinthio 
x\ vulgari firnile. C. B. 139. 

6o^. Abfinthium maritimum album. Ger. 


Emac. 940. 

Abjinthium Romanum Offic. Lend, ramulis 
• expanfis. 

603. Abrmthium maritimum; ramulis & capi¬ 
tals eredtis. 

604. Abfinthium maritimum, fruticofms; ra* 
mulis eredtis ; tenuiflime divifis foliis. 

6os* Apiumdulce; radice Rapacea. D. Jfufficu. 

606. Apium Macedonicum. C. B. 1J4. 

*Tetrofelinum Macedonicum. Officin. 

607. Apium Pyrenaicum, Thapffo facie. T. 


Infl:.* 3of* „ „ t 

608. Apium Thapuae facie, majus 8 c etatius. 
Afiium fPetraum [he morttanum album. I. B. 


Parifieniium. 

• <$09. Apium, Thapfrse fade, medium. 


Z 


610. Af- 
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<Sio. Afclepiasalbo flore. C. B.Pin. 303 * 

Afcleftas,ftveVincetoxicum multis, floribus 
albicantibus. I.B. i. 13 8. Vincetoxicum 
Dod. Pempt. 407. 

611. Afclepias Anguftifolia flore flavefcente. 

P^* — t K 

6it. After ramofus, armuus Canadenfis. Tourn. 

Inft. 482- .. . . 

613. After annuus, foliis varus, flore amplo 

peramoene purpureo. . 

. Kiang-ftta Sinenfis, D, Juflieu. After Che- 
nopodit folio annuus ; flore ingenti ft>eci- 
ofo. Here. Elt. Tab. XXXIV. 

614. After Americanus, latiflimo aarito & ferra- 
to folio ; floribus albidis umbellarirfi difpofiris. An 

After Canadenfis foliis imis amflioribus cor - 
dads & ferratis ? D. Sarrazin. Ac. Reg. 
Par. 1720. 

615. After Americanus prascox, anguftifolius ; 
parvo albente flore. 

6 1 6. After Novx Anglioe, Linarise foliis; Cba- 
majmeli floribus. Par. Bat. 96. 

617. After Virginianus, latifolius pr«ecocior ; 
purpurafeeute parvo flore. Park. Thcac. 

Afterifcus latifolius autumnalis. Cor- 
nuc. 64. 

618. Cuicus cxruleus, humilis, Montis Lupi, 
H. JL« Bat 

619. Eruca Tauaceti folio. H. Reg. Par. 

6zo. Fagopyrura Americanum anguftifolium, 
procumbens j caulibus Lappaceis. 

6zi. Fagopyrum vulgare fcaudens. T. Inft. 511. 
6zz, Genifta tindtoria. Ger. Enaac. 1136. 

<>z3» Ge* 
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6i}> Genifta tin&oria maxima Auftriaca. D. 
Boerhaave. 

614. Granadilla flore albo, fru&u reticulato. 
Boerh. Ind. 82. 

6z$. Granadilla oblongo acuminato folio, flore 
purpureo. 

An Granadilla folio oblongo ferrato y flore 
pur fur eo. D. Houftou ? 

626. Lapathum JEgyptiacum annuumj Parieta- 
rias folio$ capfula leminis longius barbata. H. 
Pifan. 

627. Lapathum aquaticum.; folio cubicaK. 
C. B. 116. 

6x8. Lapathupa hortenfe, rotundifolium five 
montanum. C. B. n?. 

629. Lapathum rotundifolium, maximum, q. 
Rhaponticum Officin. 

630. Lapathum fativum. Dod. 618. q. Ratten* 
tta Officin. 

631. Medicago annua Trifolii facie. T. Jnft. 
p. 412. 

631. Medicago maritima trifolia annua polycar- 
pos } frudu torolo non fpinolo. D. Michcii, Hort. 
l’if p. 110. 

633. Pcrficaria percnnis repens Iatifolia. 

634. Pulegium anguftifohum. C. B 222. 
Ruleginm Cervinum. Offic. 

63 5. Pulegium anguftifolium flore albo. H. Reg, 
Par. Plant a eft free cedent e fere triple major . 

636. Pulegium latifolium. C. B. zzz. 

637. Pulegium latifolium eredum. 

638. Scorpioides; Bupleuri folio. C. B. Pin. 
287. 

Z a 639- Scotm 
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\l639..SfcdSpiotdes, filiqua craffa Boelii. Gcr, 
Emac. App- ^617, 

•640. Scorpioides filiqua ftriata, minus afpera. 

641. Scrophularia fiore luteo. C,B. 236. 

642. Scrophularia folio Urticac. C. B. 236. 
Scrophulariaperegrina. Cam, Hoit.Icon# 43. 

643. Scrophularia Lamii folio. D, Bobart. 

644. Scrophularia nemorenfis; folio Urticac 
rugofo j flore atro-punicance. H. C. Bocrh. Ind. 
Alt. 234. 

645:. Scrophularia Orientalis foliis Cannabinis. 
T.Cot. 9 » * 

646. Scrophularia Sexatilis, lucida, Lafcrpitii 
Mafiilienfis foliis. Boc, Muf 16&. 

647. Scrophularia Scorodonia; folio. Mor.Hift. 
Ox. 481. 

648. Tragopogon Graminco folio; fuavcru- 
bente flore. Col. 131. 

649. Tragopogon luteum, foliis gramincis j 
caulepurpurafcente. Boerh. Ind. Alr.p. 90. 

650. Xeranthemum flore flmplici purpurco 
miaote. T. loft. 499# 


M. The 
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II. The apparent Times of the Immerfions ami 
Emerfions of Jupiter’s Satellites, which will 
happen in the Year i y\7- Computed to the 
Meridian of the Royal Obfervatory at 
Greenwich, by James Hodgfon, F. 5. 
and Mafter of the Royal Mathematical 
School in Chrift-Hofpital, London. 

The apparent Times of the Eclipses of the Fir ft 
r Satellite of Jupiter. 


D. H. M. 


January. 

Emerfions. 

i 8 23 A 

3 =» 5* A 

5 9 19 M 

7 3 47 M 

8 10 15 A 

10 4 44 A 

12 11 12 M 

14 5 40 M 

17 6 37 A 

19 1 5 A 

February. 

Immerfions. 

25 3 54 A 

27 9 2 3 M 


D. 

H. 

M. 


D. 

H. 

M. 


1 

March. 

Immerfions. 

3 53 M 

April. 

Immerfions. 

M 

2 

10 

22 

A 

2 

0 

37 

4 

4 

5 i 

A 

3 

7 

6 

A 

6 

11 

20 

M 

5 

X 

35 

A 

8 

5 

49 

M 

7 

8 

4 

M 

9 

11 

18 

A 

9 

2 

33 

M 

11 

6 

47 

A 

10 

9 

2 

A 

13 

1 

17 

A 

12 

3 

3 1 

A 

4 

7 

46 

M 

14 

10 

0 

M 

17 

2 

^5 

M 

16' 

4 

28 

M 

18 

8 

44 

A 

17 

-10 

5 « 

A 

20 

3 

r 3 

A 

*9 

5 

26 

A 

22 

9 

42 

M 

21 

11 

55 

M 

24 

14 

11 

M 

23 

5 

24 

M 

25 

10 

41 

A 

25 

0 

S 2 

M 

27 

5 

6 

A 

26 

7 

21 

A 

29 

ri 

39 

M 

28 

X 

50 

A 

3 i 

6 

8 

M 

30 

8 

18 M 
May 
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<Xhe apparent Times of the Eclipses of the firjl 
Satellite of Juplter. 


D. H. M. 


May. 

Immerfions. 

2 2 47 M 

3 9 *5 A 

5 3 44 A 

7 IO 12 M 
9 4 45 M 

io ii 9 A 

_ A. 


*6 6 34 M 

18 i i M 

1 9 7 3 1 A 

ei I 5P A 

23 8 27 M 

25 2 56 M 

26 9 24 A 

28 3 52 A 

30 10 20 M 

June. 

Immerfions. 

r 4 48 M 

2 11 17 A 


10 1 9 M 
it 7 3d A 


M. H. D. 


August. 


Immerfions. 


2 

3 

22 

M 

3 

9 

5 i 

A 

5 

4 

20 

A 

7 

10 

49 

M 

9 

S 

18 

M 

ro 

11 

47 

A 

12 

6 

16 

A 

14 

0 

45 

A. 

16 

7 

1 5 

M 

18 

1 

4 * 

M 

19 

8 

13 

A 

21 

2 

42 

A 

23 

9 

11 

M 

25 

3 

41 

M 

26 

IO 

IO 

A 

28 

4 

39 

A 

3 ° 

IX 

7 

M 


September. 


Emerfions. 

t 7 St M 

3 2 21 M 

4 8 50 A 

6 3 19 A 

8 9 49 M 

io 4 18 M 

Septbm- 


D. 

H. 

M. 


13 

2 

5 

A 

15 

8 

34 

M 

17 

3 

2 

M 

18 

9 

3° 

A 

20 

3 

58 

A 

22 

IO 

26 

M 

24 

4 

55 

M 

25 

ir 

23 

A 

27 

5 

51 

A 

29 

0 19 

July. 

A 


Immerfions 

• 

1 

<5 

48 

M 

3 

I 

l6 

M 

4 

7 

44 

A 

6 

2 

13 

A 

8 

8 

41 

M 

IO 

3 

9 

M 

11 

9 

38 

A 

13 

4 

6 

A 

15 

10 

35 

M 

17 

5 

4 

M 

18 

II 

3 2 

A 

20 

6 

I 

A 

22 

0 

29 

A 

24 

6 

58 

M 

26 

I 

27 

M 

27 

7 

56 

A 

29 

2 

2 5 

A 

31 

8 

53 

M, 
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The apparent Times of the Eclipses of the fir jl 
Satellite of Jupiter. 


D. H. M. D. H. M. 


D. H. M. 


September. 

Emerfions. 

11 io 47 A : 

13 5 A 

15 11 4 6 M : 

17 6 15 M 

19 o 43 M 

20 7 14 A 

22 1 43 A 

24 8 13 M 

26 2 43 M 

27 9 11 A 

29 3 40 A 

October. 

Emerfions. 

1 10 10 M 

3 4 39 M 

4. 11 8 A 

6 5 3 7 A 

8 o 6 A 
10 6 35 M 

12 1 5 M 


17 8 

19 3 

12° 9 

22 3 

24 IO 

26 4 

27 II 

29 5 

31 O 


34 ,'A 

31 M 
o M 
29 A 
58 A 
27 M 
56 M 
25 A 

53 A 

22 A 


November. 

Emerfions. 

1 6 51 M 

{. 1 19 M 

5 7 48 A 

7 2 16 A 

9 8 45 M 


11 

3 

13 

Mi 

1 2 

9 

42 

A 

14 

4 

10 

A 

16 

10 

38 

M 

l8 

5 

26 

M 

19 

11 

35 

A 


23 o 31 

2 5 6 59 

27 1 27 

28 7 55 

30 2 23 

December. 

Emerfions. 

2851 

4 3 i9 

5 9 47 

7 4 16 

9 10 44 

11 5 12 

12 n 40 

1468 
16 o 35 

19 7 3 

20 1 31 

21 7 59 

23 2 28 

25 8 56 

2 7 3 24 

28 9 52 

30 4 20 







The apparent Times of the Eclipses of the fecond 
Satellite of Jupiter. 


D. 

H. 

M. 

D. 

H. 

M. 


January. 


April. 


Emerfions. 

Immerfions. 


4 

O 

3 A 

3 

5 

S 6 

M 

8 

I 

20 M 

<> 

7 

15 

A 

II 

2 

38 A 

10 

8 

33 

M 

i5 

3 

55 M 

13 

9 

52 

A 

18 

5 

13 A 

*7 

II 

II 

M 




21 

O 

29 

M 

Feb&xtary. 

>24 

I 

48 

A 




28 

3 

6 

M 

Immerfions. 





26 

4 

44 A 

♦ 

May. 



March, 1 

Immerfions. 

Immerfions. 

X 

4 

24 

A | 




5 

5 

42 

M 

z 

6 

3 M 

8 

7 

0 

A 

5 

7 

23 A 

12 

8 

18 

M 
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8 

42 M 

15 

9 

35 

A 

12 

10 

1 A 

f 19 

10 

53 

M 

14 

II 

ao M 
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12 

M 

30 

0 

39 M 

26 

X 

27 

A 

23 

I 

59 A 

130 

2 

45 

M 

27 

3 

18 M 

* 




30 

4 

37 A 


June. 





Immerfions 

♦ 

* 



2 

4 

2 

A 




5 

5 

19 

M 


D. 

A. 

M.' 


9 

fi' 

3 6 

A 

13 

7 

54 

M 

16 

9 

11 

A 

20 

10 

28 

M 

23 

11 

46 

A 

27 

i 

3 

A 


July. 

limner lions. 

1 2 ao M 

4 3 3 8 A 

8 4 56 M 

11 6 13 A 

15 7 31 M 

18 8 50 A 

22 10 8 M 

25 11 2 6 A 

2 p o 45 A 

Aw OUST. 

Immerfions. 

2 2 3 M 

5 3 2 * A 

9 4 4r M 

12 6 o A 

16 7 19 M 

19 8 33 A 

23 9 58 M 

26 11 17 A 

30 1 37 A* 

Septim- 
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The apparent Times of the Eclipses of the fecond 
Satellite of Jupiter. 


D. H. M. 


September. 

Emerfions. 

3 4 43 M 

G 6 2 A 

lo 7 22 M 

13 8 41 A 

17 10 t, "M 

20-11 20 A 

24, o 40 A 

28 i 59 M 

October. 
Etnfeffibns. c 
1 3 19 A 


d. a M. 


5 4 38 M 

8 5 '57 A 

12* 7 16 M 

15 8 35 A 

19 9 54 M 

22 II 12 A 

2# O 31 A 
30 i 49 M 


2 

5 

9 

i 1 ! 

10 


November. 

Etnerfions. 

3 7 A 

4 2 5 M 

5 40 A 

/ 2 M 

8 18 A 


D. H. M. 


20 9 35 M 

23 10 53 A 

27 o 10 A 

December. 

Emerfions. 

1 1 27 M 

4 2 44 A 

8 4 .1 M 

n 5 17 A 

15 6 34 M 

18 7 51 A 

22 9 8 M 

25 10 25 A 
29 11. 42 M 




apparent Times of the Eclipses of the third 
Satellite of Jupiter. 



tSIGSSHI 

,D. H. M. 

» t » 

* Ja&ua 5 ry. 

En?;er§ons., 
ffi < % g M 

> & 1 M 

j-i r . 

i ’February. 

4 J » 

I In^erfipns. t 
ky \a 42 

March. 

Immerfions. 

■6 ,.6 45 M 

15 id 48 M 
4 o -ft 51 A 
27 6 54 A 


A a April 
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The afferent Timer of the Eclipsis of the third 
Satellite of Jupiter. 

D. H, M. D. H. M. Id. H. M. 


Arril. 

Immerfions. 

3 io 57 A 

ri 2 59 ^ 

18 7 i M 

25 3 ii M 

Emerfions. 

a 2 21 M ( 

ii 6 23 M 

18 10 24 M 

25 2 25 A 

May. 

Immerfions. 

2 3 4 A 

9 7 5 A 

16 11 5 A 

24 3 4 M 

31 7 4 M 

Emerfions. 

2 6 251 A 

9 10 25 A 

1# 2 25 A 

24 6 24 M 

31. io 22 M‘ 


June. 

Immerfions. 


7 11 

14 3 

21 7 

28 11 


3 M 
3 A 
2 A 
1 A 


Emerfions. 

7 2 21 A 

14 6 19 A 

21 10 18 A 

29 2 17 M 

July. 

Immerfions. 

6 3 1 M 

13 7 2 M 

20 11 3 M 

27 3 5 A 

Emerfions-. 

6 t 6 %6 M 
13 10 16 M 

20 2 l6 A 

1 27 6 *7 A 


August. 

Immerfions. 

3 7 7 

10 11 10 

18 3 *3 

25 7 17 

September 
Emerfions. 

1 2 29 

8 6 32 

15 10 36 
23 2 39 

30 0 42 

October, 
Immerfions. 

7 7 41 

14 11 45 

3 47 

28 7 49 

Emerfions. 

7 i*> 45 
14 a 47 
21 6 49 

a8 xo 50 

Novew- 
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The apparent Times of the Eclipses of the third 
Satellite of Jupiter. 


D. H. M. 

D. 

H. 

M. 


D. 

H. 

M. 


November. 

12 

6 

5 i 

M 

17 

II 

49 

A 

Immerfions. 

l 9 

10 

50 

M 

25 

3 

48 

M 

411 51 A 

2 6 

2 

49 

A 





12 3 5 2 M 






Emerfions. 


19 7 52 M 

December 

ft 

3 

6 

47 

A 

25 11 52 M 

[ Immerfions. 


io 

IO 

45 

A 

Emerfions. 

3 

3 

5 i 

A 

18 

2 

43 

M 

5 2 51 M 

IO 

7 

5 ° 

A 

25 

6 

41 

M 


Satellite ^/Jupiter. 


January. 

Immerfions. 

14 7 41 A 

Emerfions. 

X§ o 6 M 

March. 
Immerfions. 

6 2 32 M 

22 8 54 A 

Emerfions. 

6 26 45 M 

23 1 1 M 

April. j 

Immerfions. 

8 3 14 A 

*5 9 83 M 

Emerfions. 

8 7 17 A 

25 1 29 A 

May. 

Immerfions. < 

12 3 49 M; 

28 10 4 A 


Emerfions. 

12 7 39 M 

29 1 48 M 

June. 
Immerfions. 

14 4 18 A 

Emerfions. 

14 7 50 A 

July. 
Immerfions. 

1 10 30 M 

18 4 46 M 

Emerfions. 
r 2 o A 
18 8 9 M 

August. 
Immerfions. 
311 7 A 

20 5 30 A 

Emerfions. 

3 14 20 A 

September; 
Immerfions. { 
A « 2 


23 6 22 M 

Emerfions. 

6 2 48 A 

23 9 8 M 

October. 
Immerfions. 
x o o 48 M 

26 7 12 A 

Emerfions. 

10 3 23 M 

26 9 35 A 

November. 
Immerfions. . 
12 1 15 A 

29 7 51 M 

Emerfions, 

12 3 25 A 

20 9 47 M 

•December. 
Immerfions. 
it6 3 9 ‘M 

Emerfions. 

16 4 49 M 

III. The 
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Ill fhe appareAt Ifikes if fifth 'of /^'Immerfi^s\^^Emer{Ions of 
T U nker; Satellites, as are vifihle at London in ■'the 2ear 1737. By 
James Hodgfbn, F. R. S. (See T A B. 1 .) _ 
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12 1 5 M 
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4 

44 

F.E. 1 

28 

2 

3 

22 

M 

I. I 

59 

i *3 

7 

34 

L 

hi. 1 

% 

18 

5 

1 3 

E',E.a 

29 

3 

9 

5 * 

■E 

I. 1 

60 ’ 

15 

8 

35 

F 

E. 2 






3 ° 

3 

11 

7 

EL 4 

6l ' 

20 

9 

29 

Jb 

E. 1 
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♦ 


3 1 

4 

2 

20 

M 

E .4 

62 

21 

6 

49 

F 

l - 3 

0 

3 

8 

5 

49 

M|I. i 

32 

9 

4 

41 

M 

I. 2 

03 

22 

U 

12 

1 C 

E. 2 



April. 
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10 

1 r 

10 

E 

1.3 

64 

26 

7 

12 

E 

1. 4 

4 

16 

4 

28 

JVLI. I 

34 

10 

11 

47 

E 

1. 1 

66 


9 

35 

E 

E -4 

5 

28 

3 

6 

M I. * 

35 

18 

i 

44 

M 

I. 1' 

27 

11 

25 

E 

E.i 



May. 



36 

18 

3 

*3 

M 

I. 3 

6y 

28 

7 

49 

E 

I- 3 

6 

2 

2 

47 

M 

I. x 

37 

19 

8 

39 

E 

I. 2 

68 

28 

10 

JO 

E 

K3 

7 

12 

3 

49 

M 

I. 4 

38 

2 S 

3 

4 1 

M 

1. x 

§9 

2 9 

5 

S 3 

E 

E.i 

8 

17 

2 

25 

M 

E .3 

39 

26 

10 

11 

E 

1.1 


November. 

E. 1 

9 

24 

3 

4 

M 

I. 3 

40 

26 

U 

*7 

E 

l. a 

70 

4 

1 

*9 

M 

10 

z 5 

2 

5 « 

M 

1.1 


September. 

7 » 

4 

n 

5 * 

E 

E 3 

11 

29 

1 

48 

M 

E. 4 

4 i 

3 

2 

21 

¥ 

E. 1 

7 * 

5 

7 

'48 

E 

E.i 

12 

30 

2 

45 

M 

I. 2 

42 

3 

4 

43 

M 

E.a 

73 

9 

s 

43 

E 

E. 2 



Tone. 



43 

4 

8 

5 ° 

E 

E.i 

74 

12 

9 

4 * 

E 

E.i 

13 

! 10 

I 

9 

M 

r. 1 

44 

1 8 

6 

32 

E 

J * 3 

7 S 

l6 

8 

18 

E 

E. 2 


1 17 

3 

2 

M 

I- I 

45 

1 io 

4 

18 
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E. 1 

76 

‘9 

11 

3 S 

E 

E.i 

1 5 

23 

11 

46 

E 

r. a 

46 
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10 

47 

E 

I. 1 

77 

21 

6 

3 

E 

E. i 

i6 

**5 

11 

23 
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47 t is 
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10 

’S 3 

E 

E.2 

*7 

28 
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1 
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1. 3 

48 
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10 
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£ 
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i 9 

*8 

7 

5 S 

E 

E. 1 

(8 

29 

2 

J 7 

M 1 

E.j 
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! *9 

0 

43 

M 
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December. 


July. 
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I' 
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20 

3 

I 

16 

M, 1 .1 

' 5 2 

*3 

2 

39 

M 

E.i 
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10 

45 

K 

E .3 

21 

6 

3 

l 

M 

1.3 

53 

26 

2 

42 

M 

E.i 

*3 

a 

5 

*7 

E 

E.a 

22 

10 

3 

9 

M 

Lx 

34 

28 

X 

‘59 

M 

E. * 

*4 

14 

6 

8 

E 

K.i 
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18 

4 

46 M 

1.4 
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17 

It 

49 

E 
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H 

18 

n 

32 

E 

I. I 

55 

4 

11 

8 

E 

E.i 

h 

18 

7 

51 

E 

E. 2 

*5 

25 

11 

26 

E l. a 

56 

8 

5 

57 

E 

E.a 

87 
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7 

59 

E 

E. 1 

1L 

26 

1 

,27 

Mil. 1 

157 

10 

0 

48 M 

I.4 

il 

28 

9 
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E 
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The td, $th, and 8 th Columns, fhew the Times When the Eelipics will 
happen-, the $d, 6th, and <jth, the Kind. Thus, on the to th of Janu¬ 
ary, at 4I1. 44 m. in the Evening there will Happen an Emerfion of 
the fiilt Satellite; and the Number 1 , which is'placcd'againft the toth 
of January in the ift Column, lefers to the Number t in the til Column 
of the Plate of Configurations , again ft which is placed the Correfiyondent Con¬ 
figuration, or the Form in which the Satellites will appear at that Time. 

IV. A 
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IV. A Bropojition relating to the Combination of 
Tran {parent Lens’s with Reflecting Planes. 
By J. Hadley, Efq$ V* tPr. 5 . Com¬ 
municated to the Royal Society, January 9, 

4 - 

H AVING propofed'the ufjng of'a Telefcope 
with the Inurnment for taking Angles, which 
I formerly laid before this Society, (See N° 410,) 
it gave me Occafion to confidef the* Effects of the 
combining fevenjl Kinds ofTelefcopes with refle<ft- 
ing Planes, and, among others, led me to the fol¬ 
lowing Proportion. 

That if two Lens’s of equal focal Length be 
put together in the Form of a Telefcope, and a 
Plane Speculum be placed beforeone of them, fo 
that the Axis of the Telefcope make any Angle 
Its Surface, and a‘Ray of Light (the Line of 
whofe Dire&ion lies in a Plane perpendicular to 
that Surface, and puffing through the Axis of the 
Telefcope) fall on it, and be reflected from it, fo 
as to pafs through the Telefcope ; then the-Line 
of its laft Direction, after palling the Telefcope, 
Will* make an Angle with that of its firft Dire&ion, 
before its Incidence on the Speculum, very 
nearly equal to dduble the Angle made between 
the Axis of the Telefcope, and the Surface of the 
Speculum. 


LEM- 
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LEMMA 

Let the Line FG be the commonAxis of the two 
Lens’s ID and KE, of equal focalLengths; to which 
let the Lines AD,D B and B E, be each equal; and 
let a Ray of Light, ifluing from a Point in the 
Axis F, fall on the Lens ID at I, and be there re¬ 
fracted into the Line I G, cutting the Axis in G, 
and meeting the Lens K E in K, where let the Ray 
be again refra&ed into the Line K H, cutting the a- 
forefaid Axis in H-; The Angles IF D and K H E 
are very nearly equal. 



Demonstration. 

It is known from Doptricks, that the Lines F 3, 
IG, KH, and F G, are all in the fame Plane ; 
and by the GonUrunfrion the Lines A D, D B, and 
B E are equal 5 and by Tropof. xo of HuygcnsV 
< Dioptricks i the Lines F A, F D, and F G are con¬ 
tinually proportional j and confcqucntly F A is to 
A Das F D to D G, and dividing, F A is Co A D as 
F j) — F A (s= to A D) is to D G — A D (as to 
B G.) Therefore A D is to B G as F D to D G. 
By the fame proportions the Lines B G» EG, and 
H G are alfo continually proportional, and B E 
(= to A P) is to B G as E H is to E G. Hence 
it follows, that the Lines F D, D G, and E H, E G, 

are 
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ate Proportionals. Bur as F D is to D G, fb is the 
Tangent of the Angle 1 G D or K G E to the 
Tangent of the Angle IFD ; and as E H is to 
EG, fo is the Tangent of the Angle KGE 
to the Tangent of the Angle KHE. The Tan¬ 
gent of the Angle KGE therefore has the lame 
Proportion to the Tangents of each of the Angles 
IF D and K H E, and confequently thole Angles 
are equal. gLE.D. 

JV, B, In the Demonftration of the above-cited 
Propofition of Huygens , the Thicknefs of the 
Lens’s are neglected, and the Diftance of the Points 
I and K, from the Line F G, fuppofed very finally 
fb that if either of thofe are too great, there may 
arife a fenfible Difference between the Angles IFD 
and KHE. 



Let D F and C G reprefent the two Lens’s pat 
together as before, having their common Axis in 
the Line E L*,and B N a plane Specnlam to which, 
that Line is inclined in the Angle G H N, and let 

AB 
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A Bbca Ray of tight falling on theSpeculum at 
B, as is before exprefTed, and let it be there re* 
fleded towards the Point C of the tens C G, 
wherb it is refra&ed towards the Point D of 
theli'nS B F, and there again refracted into the 
Line bE, cutting the Axis in E. The Angle A OP 
contained between this laft Line D E, continued 
backwards, and. the firft Line of Incidence Of the 
Ray A B, will be very nearly equal to double 
tf te - Angle of Inclination of the Axis of the Lens’s 
RE td the Plane of the Speculum BN; i. e, dou¬ 
ble the Angle GHN. 

» 

DEMONSXRATI'ON. 

Produce the Lines of Incidence and-Reflexion 
of the Ray A B and B C, ’till they meet the Axis 
of the two Lens’s in I and L 5 and through the 
Point B draw B K perpendicular to the Plane of 
the Speculum, and cutting the fame Axis in K, 
the Angles K B L and K B I are equal. The An¬ 
gle K LB is the Difference of the Angles IK Band 
KBL ; and the Angle H IB is the Sum of the 
Angles IK B and K B 1 (equal to K B L): There* 
fore the Angle I K B is equal to half the Sura of 
the Angles H IB and K L B. But by the ’forego¬ 
ing Lemma , the Apgles K LB~and FED, are very, 
nearly equal. Therefore the Angle I K B is nearly 
equal to half the Sum of the Angies HIB and 
F &D; that is, to half the,Angle P* O B, and its 
Complement B HI or G H-N is nearly equal to foalF 
the;AWgle AGP tbe Cbihpl^mbnt of P‘l>B -td’i' 

i.s& ■■ 

If 
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If the firft Incidence of the Ray be fuppofed to 
be in the Line E D, it will proceed in the lame 
Track as before, but with the contrary Dire&ions; 
fo that the Angle E O Bmade between the firft in¬ 
cident Ray and the laft reflected, will ftill be equal 
to the Double of G HN, as before. 

« It is evident that on this Principle an Inftrument 
might be conftru&ed, the Effects of which would 
in a great Meaiure referable thofe of that before 
'mentioned (N° 420 ): But it would be liable to the 
Errors arifing both from the fpherical Figure of the 
Lens’s, and alfo the different Refrangibility of the 
Rays of Light, when the Object is feen at a Di- 
ftance from the Axis of theTelefcope; altho’ thofe 
Errors,by a proper Difpofition of the Parts of the 
Inftrumenr, may be reduced to a very fmall Quan¬ 
tity. However, for this Reafon, and alfo becaufe 
the Inftrument fecraed to me to be attended with 
greater Inconvettfencies, both in its Conftru&ion 
■ and life, than the other, I have not thought it ne- 
ceffary to give any more particular Defeription 
of it. 


V. An Account of a large Bony Subftance 
found in the Womb, which was fhcrni to the 
Royal Society, May the 17th, 1733, by 
Edward Hody, 2 >. K & 

—u,—>■-, aged S 7 > died in Sr. James's 
Market , January , 1725-. In examining the 
‘Pelvis of this Woman, I found a large Bony- 

B b Sub - 
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Subftance , which was contain’din the Womb, and 
fo ftri&ly united to it, that they fccm’d to be one 
and the fame Body. Upon catting the Subftance 
afunder, I obferv’d, that the QJJificatton vvenr no 
farther than the Thicknefs of a Shilling; the Part 
immediately under the Ojjificaiton is like firm Flefli, 
and this Hcfli grows fofter and fofter as it draws 
near to its Center. 

1 think it not unneceffiary, the Bone being found 
in, and fo ftri&ly united to the Womb, to take 
Notice, that the Woman never had but one Child, 
of which Ihe was deliver’d about twenty-feven 
Years before file died: And it may not be impro¬ 
per to mention the Symptoms that fhe had long 
labour’d under, and the immediate Caufe of her 
Death. 

Her chief Complaints, for fome Years, were a 
fliort Cough, great Difficulty in Breathing, fre¬ 
quent UneafineYs in makiug Water, or in going to 
Stool, and a conftant Weight, or Bearing down, 
opon the Parts of Generation. 

The immediate Caufe of her Death was, un¬ 
doubtedly, an Afthma ; for Ihe had only one Lobe 
of the Lungs left that was perfc<aiy found ; the 
reft adher'd firmly to the Tleura^ were very much 
contracted, and in fome Places feirrhous. 

Explication of the Figure T a » II. 

A The Bony-Snbftance. 

B The Subftance of the Womb cut open, and 
turn’d backwards. 


C Small 
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C Small Fibres connecting the Bony-Subjlance 
with the Womb. 

D The right Fallopian Tube lying upon the 
Membrane , which joins the Tube to the 
Womb and to the Ovarium . 

E The Ovarium. 

F The Morjus Dtaboli. 

G The left Fallopian Tube cut off 

H The Neck of the Womb cut open, as elon* 
gated by the Difeafe. 

1 The Mouth of the Womb laid open. 

K The greaceft Part of the Vagina likewife 
laid open. 

This Womb , with the Bone adhering to it, 
having been kept ten Years in Spirits before it 
was lent to the Engraver, the Vagina, Fallo¬ 
pian Tube , the Membrane on which the Tube 
lies, and the Ovarium , mail be fuppofed to be 
greatly contracted 5 but that Part of the Womb 
diftended by the Subftance,. is indeed very lit¬ 
tle contta&cd; for it was fcarce fo thick as a 
Half-Crown Piece when it was firft taken out of 
the Body. 


Bba 
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VI. Some Experiments concerning the Impreg¬ 
nation of the Seeds of Plants, by James 
Logan, Effc Communicated in a Letter from 
him to Ur. Peter CoHinfon, K % S. 

‘Philadelphia, Nov. ao, 1735. 


S I Ri 

******** -*•'* * * * * 

A S the Notion of a Male Seed/ or the Farina 
Fcecmdans in Vegetables is now very com¬ 
mon! I fball not trouble you with any Obferva- 
tions concerning it, but fiich as may have iome 

Tendency to what I have to mention-- 

And, firft, I find from Miller's Dictionary, that 
M. Geoffrey, a Name I think of Repute amongft 
Naturaliftsy from the Experiments he made on 
was of Opinion* that Seeds may grow 
up to their full Size, and appear perfect to the 
Eye, without being impregnated by the Farina , 
which pofiibly, for ought I know, may in fomc 
Cafes be true ; for there is no End of Varieties in 
Nature:— But in the Subject he has mention’d 
I have Reafon to believe it’s otherwifc,and that he 
applied not all the Care that was requifitc in the 
Management. 

When I firffc met with the Notion of this Male 
Seed, it was in the Winter Time, when I could 

do 
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da no more than think of it * bat in the Spring I 
refolved to make feme Experiments on the Mayze, 
or Indian Corn. In each Corner of my Garden, 
which is forty* Foot in Breadth, and near eighty 
in Length, I planted a Hill of that Corn, and 
watching the Plants when they grew up to a pro¬ 
per Height, and were pulhing out both the Taf* 
lels above, and Ears below ; from one of thofe 
Hills, I cut off 1 the whole Tall els, on others I 
carefully open’d the Ends of the Ears, and from 
fbme of them I cut or pinch’d off all the filken 
Filaments 5 from others I took about half, from 
^others one fourth and three fourths, &c. with 
fbme Variety, notitg the Heads, and the Quantity 
taken from each : Other Heads again I tied up at 
their Ends, juft before the Silk was putting out, 
with fine Muflin, but the Fuzzieft or moft Nappy 
I could find, to prevent the Pafiage of the Farina ^ 
but that would obftrud: neither Sun, Air or Rain. 
I fattened it alfofb very loofely, as not to give the 
leaft Check to Vegetation. 

The Confequence of all which was this, that 
of the five or fix Ears on the firft Hill, from which 
I had taken all the Taffcis, from whence proceeds 
the Farina , there was only one that had fo much 
as a ftnglc Grain in it, and that in about four hun¬ 
dred and eighty Cells, had butabout twenty or 
twenty.oue Grains, the Heads, or Ears, as they 
flood on the Plant, look’d as well to the Eye as 
any other; they were of their proper Length, 
the Cores of their full Size, but to the Touch, 
.for want of the. Grain, they felt light and 
yielding. Op the Core, when divetted of the 

Leaves 
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Leaves that cover it, the Beds of Seed were in 
their Ranges, with only a dry Skin on each. 

In the Ears of the other Hills, from which I 
had taken all the Silk, and in thofe that I had 
cover’d with Muflin, there was not io much as 
one mature grown Grain, nor other than as I have 
mentioned in the firfl:: But in all the others, in 
which I had left Part, and taken Part of the Silk, 
there was in each the exaCt Proportion of full 
Grains, according to the Quantity or Number of 
the Filaments 1 had lefe on them. And for the 
few Grains I found on one Head in the firfl Hill, 

I immediately accounted thus: That Head, or 
Ear, was very large, and ftoo'd prominent from 
the Plant, pointing with its Silk Weftward di¬ 
rectly towards the next Hill of Indian Com; and 
the Farina , I know, when very ripe, on fluking 
the Stalk, will fly off in the frneft Dull, fomewhat 
like Smoak. I therefore, with good Reaion, judg¬ 
ed that a Wefterly Wind had wafted feme few of 
thefe Particles ftom the other Hill, which had 
light on the Stiles of this Ear, in a Situation per¬ 
fectly well fitted to receive them, which none of 
the other Ears, on the fame Hill, had. And in¬ 
deed I admire that there were not more of the 
fame Ear than I found impregnated in the fame 
manner. 

As I was very exaCt in this Experiment, and 
curious enough in my Obfcrvations, and this, 
as I have related it, is truly FaCt, I think it may 
realonably be allowed, that notwithstanding what 
M. Geoffrey may have deliver’d of his Trials on 
the fame Plant, I am pofitivc, by my Experi¬ 
ment 
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ment on thole Heads That the Silk was taken 
quite away, and thole that were cover’d with 
Muflm, none of the Grains will grow up to their 
Size, when prevented of receiving the Farina to 
impregnate them, but appear, when the Ears of 
Corn are difclofed, with all the Beds of the Seeds, 
or Grains, in their Ranges, with only a dry Skin 
on each, about the fame Size as when the little 
tender Ears appear fill’d with milky Juice before 
it puts out its Silk. But the few Grains that were 
grown on the fingie Ear, were as full and as fair as 
any I had feen, the Places of all the reft had only 
dry empty Pellicles, as l have defcribed them ; 

4 and I much queftion whether the fame does not 
hold generally in the whole Courle of Vegetation, 
though, agreeable to what I firft hinted, it may not 
be. fafe to pronounce abfolutely upon it, without a 
great Variety of Experiments on different Subjects. 

• But I believe there are few Plants that will afford 
fo fine an Opportunity of obferving on them as 
the Mayze^ or our Indian Com ; becaufe its Stiles 
may be taken oif or left on the Ear, in any Pro¬ 
portion, and the Grains be afterwards number’d in 
the Manner I have mentioned. 


VII. Some 
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VII. Somt Obfervations of Eclipfes of Jupi* 
ter’s Satellites, made by Geo. Lynn 3 H/^ 5 at 
Southwick, near Oundle in Northampton- 
lliire 5 Communicated in a Letter to James 
JurinK 3 ^ S’. Fe/W 0/ t/;eRoyal 
College 0/^ Phyficians, London. 


SIR, 


H EARING that fome Foreigners enquired 
for Obfervations of the Eclrpies of Jupiter’S' 
Satellite, 1 have feut what I'had of that Sort: 
They are indeed but few thefc two laft Years, on 
account of nay Abffepce during part of the Time 
for Obfervation, and alfo on account of the fmall 
Arc Jupiter has lately made above our Horizon. 
TheTelelcope I made ufe of is the lame as formerly, 
having a thirteen Foot Objed>Glals, with an A* 
jperture of two laches and four Tenths, and an 
<EyM 31 a£ of two Inches and an half Focus. By 
apparent Time, at Southwick, near Oundle in Nor- 
thamptonjbire. Longitude Weft from Loudon, 
00 Deg. 30 Min. as follows ! 


Month. D. h. ' ir 

I730 ‘.0 „ „ 

It leaned in a Minute after to be asi 
bright as the 4th Satellite — 

And at full Brightnefs about —- ai ao 

The 


ao ao 



*9 

1715 


17 4 '> 
i 9 ^6 
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Month. D. h. ' " 

i/3U . The 4th Satellite emerged . 7 ^. a>" 9 45 nearly 
17 30. The ad began coimmcrgeAW.a8 13 
And was quite out of Sight at 
1731, The ad began to emerge March 29 
And feem’d at full Brightnefs about 
The ift Satellite began 
to emerge — £ J 

And was at full Brightnefs about 
Again the 1 ftbegan to emergeA/4^4 1 o 

(..T « it • 1 . 1 


n 


3 3 
3 d 


8 

30 


II 45 10 


Was at full Brightnefs about 


4 6 
4 
5* 
49 


10 

3° 

4? 

30 


J A 

I 7 jT* 


1 7 II¬ 


S' 57 

4 *5* 
16 00 


And patTed by the 3d Satellite at 11 
The 1 ft Satellite began to"! j afL 

immerge - y 

And was quite out of Sight about 
The 3d Satellite began to? - 2 g 

immerge .. \ 

Was but equal in Light to the ad at 19 00 

Quite gone at - - a4 00 

173a. The ad Satellite began? / 7 ^ 

to emerge —~ S 
The .ft Sa.cllitcbeg.in? M g ^ g 

to emerge - i 

ty\l The 3d Satellite quite^^, 
difappeared —-• ^ 

X733. Again the ad Satellite ? JprH , 

diliippear’d - S 

But it began to fail of its Light 
about 5 or 6 Minutes before. 

I7 35-. The ad Satellite immergcdMajy a8 
The 3d began to emerge Jngujt 3 . 

And was 4 or 5 Minutes before it came io its full 
Brightnefs. 

C c VIII. A 


18 13 5- 30 


13 


30 


10 45" 00 
9 to 30 
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YlIJ. fetter from Mr. Thomas Jones to 
James Jurin, M. T>> F. ( ^S. and Fellow of 
the Royal College of Phyfitians, London, 
concerning the High Tide in the 
Thames, on Feb. 1 6, 

SIR , 

A S you was plcafcd to defirc an Account of the 
Tide’s flowing on the 8th of Match, 1715 6 , 
which then flowed twenty Foot five Inches and a 
half, as I took it by a Level from that High Water 
Mark to Low Water the next Morning, and was 
four Inches higher than had been known for forty 
Years before* 

I have now to add, that having mark’d that High 
Tide on a Port, on Monday the i6rh Inftant the 
Tide role at the lame Place fix Inches and three 
Quarters above that Mark, and flowed near two 
Foot the lalt half Hour but one before High Water. 


New-crane, Feb. Tour moji humble\ md 
»?th, 1735-6. obedient Servant, 

THO. JONES. 

N. B. If the Tide had flowed its full Time,* it 
would have flowed half an Hour longer, and had 
drowned the whole Level, 

IX. Afledus 
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IX. Affeftus Cutaneus fingularis, ah Abra- 
foamo Vatero, Amtomes & HBotanices in 
Academia Wittembergenfi froftjjfore pub¬ 
lico, % S. S. Regali Sociecati comm- 
nicatus. 


I N Tranfaciionibus Philofophicis IlluftriffimaeSoci- 
etatis Regiae, N° 414, pro Menfibus Julio & Au- 
gufto, Anno Mdccxxxii, reccnfetur Cafus rariflimus 
pariter ac curiofilbmus, cutis, aut potius cuiiculaj 
prave conftituta? in pucro ruftico xiv annorum, 
quae talern craffiticm & duritiera habet, ut corti T 
cem potius arboris, quam cutem humani corporis 
referat, quae theca: inftar totum corpus, cxccpta fa¬ 
cie, volifque inanuum ac pedum, ita involvic, ut 
puer quail in ca reconditus videatur, quam quotan- 
nis regeneratam autumni tempore, exuviarum inftar, 
decidentemexuit ac dcponit. Cafum hunc apprime 
illuftrat, quam nuper a Medico Clanilimo, Domino 
Licentiato Harnifchio, Gera in Variicia llluftrifii- 
morum Comitum Ruthenicorum fcde, ad me per- 
fcriptam accepi, hiftoria pucliae ixx annorum, ibi¬ 
dem viventis.* Hrec ante aliquot annos tumore ar- 
tuura & totius corporis laboraverat, ad quern cu- 
randum, cum varia a parent ibus remedia, prxeipue 
domcftica aut cmpirica adhiberentur, fadtum eft,ut 
tumor durus infignis in dorfo inter fcapulas genc- 
raretur, quem gibberis initium judicantes itidem 
topicis difeutere ftuducrunt votique etiam fui com- 

C c x potes 
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potes fa&i font. At quid fit ? Ab iflo tempore fen- 
fim inmanibus pedibuique, imprimis in horum plan- 
ris ac iftarutn voiis, generari cocpit crufta ficca atque 
dura, qux in apicibus digitorum longe promincr, ac 
apprehenfioocm grcfTumquc impedtt, adeo ut puclla 
ncc ftarc, nec incederc potuerit, led portari ac curru 
vehi opus habuerit. Crufta hxc per intcrvaIJa de- 
cidit, praeprimis poft inundiones varias a paienti- 
bus applicates, kd puclla inde male habuir, tumida 
evafir, anxierates & loimma inrus fen/ir, quae non 
nifi crufta ifta icgencrata cefiarunt; hoc autem 
fado, nil amplius incommodi pcrccpit, prarerquam 
quod uiii mamaim pcdumquo deftitueretur. Ab anni 
fpatio denuo hoc malo afthdta Chuurgi cura; tra- 
dita fuit, qui iliana laxantibus JVIcrcurialibus arque 
dccoclss ianguincm purificantibus tradavit, quibus 
ctiam malum ccffir, ac munditics cutis reftituta eft, 
adeo ut puclla nunc Integra famtate frui videatur : 
quae an conftans fit fimira, tempos doccbir. Ac- 
cepi a laudato Medico potcioncm hujus cruftae, cum 
fruftuloeiui’dem ab apice digiti deciduo, rantai lon- 
gitndinis & crafluici, ut extremum digiti arcieulum 
referat, co magis, quia m uno latere particular!! un¬ 
guis monftrat. Microicopio infpeda h&c crufta, 
manifcfto apparct, cam cxfqunmulisconflattim die, 
quod co cert ins eft teftitnonium, ilium nil aliud, 
quam ipiam cuticuUm, a nummento viicido Sc 
tartareo cxpanlam 8 c induratam eftc. Ex cjul- 
dera iupra laudati Viri relatione habco, in urbe ibi¬ 
dem vicina pariter reperiri virginem, quai a longo 
inde tempore, bis in anno, talcm deponit cruftam, 
a manibns pedibuique, uccnon a cubico dcciduam, 
qua; nullam a quibuicunque Medicamentis hadenus 

ufarpatis, 
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uftirpatis, lev amen pcrcepit. Laborat autem ifta 
obftrudione raenfium, qua; mali huhus fons at- 
que origo effe videtur. 

TVittenberga D. i Augujl. 

A. D.Mdccxxxv. 


X. Experiments concerning the Vibrations of 
Pendulums. (By the late W. Derham, D. 2X 
F. <${. S. and Canon of Windfor. 

T H E Account which Mr. Bradley hath given 
in Philofoph. Tran faff. N° 43 a, of Obfer va¬ 
rious made at Jamaica by Mr. Campbel, with a 
nice ‘Pendulum-Clock of Mr. Graham's making, 
brought to my Mind fome Experiments I made 
fome Years ago, that may be of Ufe in Obicrvations 
of this nature. 

The firft that 1 fhall take notice of, fhall be fome 
Experiments 1 made in the Year 1704, with ex¬ 
cellent Inflruments, concerning the Vibrations of 
Pendulums in Vacuo ; which were publifhed in the 
‘Philofoph. Tran faff. N a 194. The Sum of which 
is, That the Vibrations in Vacuo were larger than 
in the open Air , or Receiver unexhaufted; Alio 
that the Enlargement or Diminution of the Vibra¬ 
tions, was conftantly in Proportion to the Quantity 
of Air, or Rarity, or Dcnfity thereof, which was 
left in the Receiver of the Air-Pump, And as the 
Vibrations were larger or fhortcr, fo the Times 
were augmented, or diminifhed accordingly} viz. 

two 
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two Seconds in an Hour flower, when the Vibrati¬ 
ons were largcft, and lefs and lefs, as the Air was 
re-admitted, and the Vibrations Ihorrcncd. 

put notwithftanding the Times were flower, as 
the Vibrations were larger, yet X Iud Reaion to 
conclude, that the Pendulum really moved quicker 
in Vacuo , than in the Air, bccaufe the fame Differ¬ 
ence, or Enlargement of the Vibrations (as two 
Tenths of an Inch on a Side) would caule the 
Movement, inflead of two Seconds in an Hour, 
to go 6 or 7 Seconds flower in the lame time ; as I 
found by nice Experiments. 

The next Experiments I {hall mention, I made 
at leveral Times, in 1705, 1706, and 171a, by 1 ' 
the Help of a good Month Piece that fwings Se¬ 
conds. The Weight that then drove it, was about 
12, or 13 Pounds, and it kept Time cxadly by rhe 
Sun’s mean Motion: But by hanging on 6 Pounds 
more, the Vibrations were enlarged ; but yet the 
Clock gained 13 or 1+ Seconds in a Day. 

And as the Increalc or Diminution of the Power 
that drives the Clock, doth accelerate or retard 
its Motion, fo, no doubt, doth Cleamiefs or 
Foulnefs afled it, and fo doth Heat and Cold 5"for all 
have the fame Eflcd upon the Pallets and Pendulum. 

The laft Experiments 1 fliall mention, I nude in 
1716 and *7x8, to try what Eflcds lhat and 
Cold had upon Iron Rods of the lame Length, or 
as near as I could to thofc that fwing Seconds. 
I made my Experiments wirh round Rous of about 
a Quarter of an Inch Diameter, and with iquare 
Rods, of about three Quarters of an Inch Squat c. 
The Effeds on both which were the fame. 


At 
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At fifft 1 took the exad Length of the Rods, in 
their natural Temper, Then 1 heated them as well 
as l could in a Smith’s Fire, from End to End, 
nearly to a Flaming Beat ; by which means, they 
were lengthened two Tenths of an Inch. Then I 
quenched them in cold Water; which made them 
Too of an Inch Ihorter than in their natural State. 

Then I warmed them to (as near as I could guefs) 
the femfier of my Body ; by which means they 
were about Too of an Inch longer than m their 
natural Temper. 

Afterwards I cooled them in a fir ong frigorifick 
Mixture of common Salt and Snow, which lhort- 
ened them Too Parts of an Inch. 

Afterwards I meafured thefe Rods,when heated in 
an hot Sun , which lengthened them To 3 Tarts of an 
Inch more than their natural Temper. 

All thefe Experiments leem to concur in rcfolving 
the Phenomenon of 'Pendulum Clocks going fiower 
under the JEquator than in the Latitudes from it: 
But yet I confefs, that I have too good an Opinion 
of Sir Ifaac Newton's Notion of the Spheroidal 
Figure of the Earth , to part eafily with it; and 
therefore I leave it to the Coniideration of others, 
how far the Figure of the Earth, and how far Heat 
and Cold, and the Rarity and Dcnfity of the 
Air, are concerned m that Phenomenon. 


XI. The 
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XF. The Conftru&ion and life of Spherical 
Maps, or fuch as arc delineated upon ^Portions 
of a Spherical Surface. (By Mr* John Col- 
fon, M» A. F. S. 

G Eographical Maps, and Hydrographical Charts, 
though they arc Reprclcntations of a Convex 
Spherical Surface, yet were ftrft delineated upon 
Planes, as being the molt eafy and obvious, tho’ 
not the moft natural and accurate Representations : 
And they will be Sufficiently near the Truth, when 
the Part of the Earth or Seas to b.c deferibed is not 
of a very large Extent. Such as thclc have been 
ufuaily called Chorographical and Topographical 
Maps ; but when the Map is any thing general, or 
is to contain any large Trad of the Earth or Seas, 
fuppofe (for Inllance) one of the four Quarters of 
the World, as they arc call’d ; then, when they 
are proje&ed, or rcprelcnted upon a Plane, the Parts 
muft nccefTarily be diftorted, one way contracted 
beyoud the Truth, another way dilated, lb as to 
give no juft Idea of the whole. Nor can this Di- 
ftortion be pofiibly avoided, when any confiderablc 
Part of a Spherical Surface, by any Projection what- 
e' cr, is to be rcprelcnted upon a Plane. Tis true, 
this Diftortion is ahvaj s regular, and according to 
certain Laws ; lb that knowing the Nature of the 
Projection, it may tolerably well be allow’d lor. 
But to do this Scientifically, and as it ought to be 
done, requires much Skill and Accuracy in the 

Maker, 
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Maker, as well as good Proficience and Experience 
in the Perufer* and therefore not fo proper for an 
Introduction to Learners, in the Rudiments of Geo¬ 
graphy. Young Minds are apt to receive \v r ongNo¬ 
tions and Prejudices from them, at Ieafl canno~ be 
rightly and eafily inftrudfced by them. 

To obviate this Inconvenience, Geographers have 
contrived and conftru&ed the Terr eft nal Globe, on 
which they endeavour to delineate all the Parts of 
the Earth’s Surface in their natural State, as to Lon¬ 
gitude, Latitude, Diftance, Bearing, Magnitude, 
which being a true and genuine Representation of 
the whole Superficies of the Earth, as far as it is yet 
known, is the beft adapted for conveying juft No¬ 
tions to young Minds, and for preventing ail falfe 
-Conceptions and Prepofleflions. After the firft Ru¬ 
diments of Geography have been imbibed from 
hence, they will be then prepared for the Ufe of 
plain Maps,* and they will afterwards find, that 
large Projections of particular Countries, Kingdoms 
and Provinces, in piano, will be of excellent Ser¬ 
vice to them for their farther Improvement in this 
ufefui and necefiary Science. Nor will they now 
be in any Danger of being mifled by fuch Maps, 
tho’ they are not fo juft and natural Reprefentations 
of the Earthly Globe. 

Now the fame Conveniencies that may be derived 
from the whole Globe, may, in Proportion, be had 
from any notable Portions of it; as an Hemilphcre, 
a Quadrant, a Se&aat, an Odfcant, or other Part. 
But with this Advantage befides, that theft partial 
Spherical' Maps wift not only be much lefs cumber- 
fome, and more manageable than a whole Globe, 

Dd but 
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bat may be made much more accurate*and .particular, 
as being capable of being form’d to a much larger Di¬ 
ameter than a Globe can conveniently be made to. 
The Maps may firft be printed upon a Plane, as is 
ulual in the common Globes, and then palled upon 
thin convex Shells of Paftboard,form’d to the inten¬ 
ded Radius. The forming of thefe ipherical Coats 
of Paftboard will be a Matter of no great Difficulty, 
even to as large a Diameter as lhall be defired; but 
the chief Arc wiilbe required in projecting the Maps 
in pianos after the fimpleft and exaCteft Manner, fo 
as that they may adapt themfelves, with as little 
Error as poffible, to a ipherical Surface. For a 
plane Surface cannot be converted into a Ipherical 
Surface without fome Error. The bell Method of 
doing this, with the leaft poffible Error, I think 
will be as follows. 

Inftead of the ufual Slips or Gullets,as is the manner 
of Globe-makers, which are comprehended between 
two Meridians at fome Diftance, and are form’d only 
tentatively and mechanically, without the Help of 
any juft Theory, we may divide the whole fpheri- 
cal Surface into parallel Portions, or Zones; that is, 
into Parts terminated by two Parallels to the Equa¬ 
tor, at the Diftance (fuppofe) of ten Degrees. As 
if the firft of thefe Portions, or Zones, Were at the 
Equator itfclf, and extended to,five Degrees of La¬ 
titude on each Side of that Circle, the fecond Zone 
would be at the Parallel of tep Degrees of Latitude, 
and would extend to five Degrees of Latitude on 
one Side, and to fifteen Degrees of Latitude on the 
other Side of that Parallel, and Jo of the fuceeeding 
Zones. 


Now 
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Now wc may conceive thefirft of theie Portions, 
or Zones, to be converted from a fpherical Surface 
to a plane Surface in this manner, without fenfible 
Error. Let the middle Line of this Zone, that is 
the Equator, continue in its Situation, and let the 
Segments of the Meridians on each Side be con¬ 
ceived to unbend themlelves gradually,.’rill they are 
extended into right Lines perpendicular to the Equa¬ 
tor : Then will that whiph was before a Zone, or 
Portion of a fpherical Surface, with a finall Altera¬ 
tion become a Portion of a cylindrical Surface, cir- 
cumlcribed about the Sphere; whofe Breadth is 
every where equal to ten Degrees of the Sphere, and 
whole Circumference is equal to the Equator. And 
thus every Parallel to the Equator, as far as that of 
five Degrees of Latitude on each Side, will be 
ftretch’d and extended into a Circle as large as the 
Equator ; but they will all keep the fame Diftance 
from one another, and from the Equator, that they 
had before. This Extenfion, or Alteration, will be 
every where regular and uniform, and will be but 
very little, even where it is moft : For the leaft of 
theie Circles, which is the Parallel of five Degrees 
of Latitude, has the fame Proportion to the Circle 
it is llretcji’d to,or the Equator, as the Sine of 8y De¬ 
grees has to the Radius, or as 9961947 to 10000000 i 
which approaches very near to a Ratio of Equality. 
And now* it will be eafily conceived, that without 
undergoing any other Alteration, or Diftortion, this 
Portion of a cylindrical Surface may be rectified, or 
extended into a plane Parallelogram, whole Length 
w;ill be equal to that of theEquaror, and whofeBreadth 
will be equal to anArchof ioDeg.ofthefameEquator. 

Dd 2 And 



( 2o8 ) 

And confequently, by an Operation that will be 
juft the Reverie of this, if upon a Plane wc deli¬ 
neate fuch a Parallelogram as this, we may then lay 
down all the Places that are contain’d in it very ex- 
adtly, in their proper Situation of Longitude and 
Latitude s and then apply its middle Line, or Equa¬ 
tor, to that of a Globe of a due Magnitude, which 
will then become a Portion of a cylindrical Surface, 
circumfcribed about the Globe. Then by prefling it 
dole to the Body of the Globe, we fliall caufc it* to 
contract itfelf a very little, but regularly, which 
Contraction will be only according to Longitude, 
and not at all according to 1 .atitude ; and then the 
cylindrical Surface will be changed'into that of a 
Sphere, and will become the firfi: lphcricai Zone 
before deicribed, with all its Delineations in their 
due Pofition, without fenfible Error. 

In like manner in thefecond fphcrical Portion, or 
Zone, comprehended between the Parallels of five 
and fifteen Degrees, whofe middle Line is the Pa¬ 
rallel of ten Degrees, we may conceive the Seg¬ 
ments of the Meridians to unbend gradually on cadi 
Side, and to extend thcmfelves into Tangent right 
Lines, which therefore will form a Segment of a 
conical Surface, ftill touching the Globe in the Pa¬ 
rallel of ten Degrees of Latitude. The Axis of this- 
Cone will cbifacide with the prolonged Axil of the 
Globe, and the Side of the Cone, which is to be 
eftimated from the Vertex to the Circle of Con- 
tad:, will be the Co-tangent of the Latitude, or the 
Tangent of 80 Degrees. NOW this Ftiftibn of a' 
conical Surface may eafily be ! eoheriVcd to be un¬ 
roll’d, or tobe expanded into a plane Surface,-with¬ 
out 
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out undergoing any other Alteration, and then it 
will become a Portion of a Sedor of a Circle; which 
Portion will have for its Length, or middle Line, an 
Arch of a Circle deferibed with the aforefaid Tan¬ 
gent, as a Radius, whofe Length will be the fame 
as the Parallel of Coutad, and its Breadth will be 
equal to an Arch of the Equator of ten Degrees, as 
before. This Segment of a Sedor of a Circle fo 
produced, may therefore be eafily dderibed in piano, 
and within it may be inferred all the Places belong¬ 
ing to it, according to their Longitude and Lati¬ 
tude. Then it mult be applied to the Globe, fo as 
that its middle Line {hall coincide with the Parallel 
of ten Degrees then by prefling it may be bent 
to the Surface of the Globe, every Meridian to its 
refpedive Reprefentative, by which it will uniform¬ 
ly contrad a little according to Longitude, but not 
at all according to Latitude. And thus the Globe 
will be cover’d as far as is Degrees of Latitude. 

The next Zone, or that belonging to the Parallel 
of 20 Degrees, may be thus conftruded d priori . 
Upon a plain Paper, with Radius equal to the Tan¬ 
gent of 70 Degrees, deferibe an Arch, whole Length 
is equal to that of the Parallel of 20 Degrees ; as 
alfo two other concentric^ Arches on each Side, 
at a Diftance from the middle Arch equal to an 
Arch of five Degrees. This will be the required 
Segment of the circular Sedor, iu which are to 
be ioferted all the Places belonging to it, accord¬ 
ing to their Longitude and Latitude, Then the 
middle Line or Arch is fo be apply’d to the Parallel 
of ao Degrees upon the Globe, and the Segment of 
the conical Surface thence arifing is to be duly con- 

traded 
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traced as before, or prefs’d clofe to the Globe; by 
which Means this Zone will alio be compleated. 
And in the lame manner we are to proceed to the 
lucceeding Zones, ’till the whole Globe is cover’d. 
And the Method will not differ in any material Cir- 
cumftance, if inftead of a whole Globe, we are to 
conftrud any Part of it only, or what I here call a 
Spherical Map. 

To reduce this Theory to Pra&ice, and as a Spe. 
cimen of Spherical Maps, 1 have conftrudted a Ter- 
reftrial Hemifphere to aDiameter of near rj- Inchest 
To which I have given the Name of the Britiftj 
Hemijphere, becaufe it has Great-Brita'tn in the 
Center, or rather at its Vertex.* It is therefore 
adapted to the Meridian and Horizon of London, 
and exhibits one half of the Earth’s Surface, as it lies 
round about this City; which is vaftly the njoft 
confiderable Part of the whole Earth’s Superficies. 
The Longitude and Latitude of Places are here eafily 
known by Infpe&ion, and their Bearing and Distances 
may be nearly eftimated: And all the Delineations 
are as accurate and particular as this fmall Radius 
would permit, 1 conceive therefore it may be no 
unfit Inftrament for inftru&ing Beginners, or for 
initiating young Minds in the film Rudiments of 
Geography. • • . 

FINIS, . 
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I. A Copy of an Ancient Chirograph, or Con¬ 
veyance of ‘Part of a Sepulchre, cut in Marble , 
lately brought from Rome, and now in the Tof 
fejjion of Sir Hans Sloane, Bar*. R- S> e Pr. with 
fome Obfervations upon it by Roger Gale, Efq-, 
V. T. R. Z0 Tr. R. S. 

i Dijs Manibus 

t Marci Herennij 

3 Proti, vixit annos viginti duos 

4 Menfes duos. Dies quinque, fecerunt Parentcs 
f Marcus Herennius Agricola et 

6 Hcrennia Laccna Filio. 

7 Cbirographum. Ollaria numero quatuor 

8 Cineraria quinquaginta tria intrantibus par- 
p te lceva qu® funt in monumenco 

10 Titi Flavij Artemidori, quod eft Via 

11 Salarii in agro Volull Banlides 

x 2. Icntibus ab Urbe parte finiftra, Do- 

13 nationis caufa Mancipio accepit 

14 Marcus Herennius Agricola de TitoFlavio 

if Artemidoro Seftcrtio nummo Uno, Libripende Marco 

16 Herennio Jufto, Anteftatus eft Tiberiutn 

17 Julium Erotcm: Inque vacuam 

18 PolTeffioncm carum ollarum 
ip Et Cinerariorum Titus Flavius Arte- 

20 midorus Herennio Agricol® ire 

21 Aut mittcrc, ofiaque inferre per* 

22 mi'it, facrumque quotiens face* 

23 re vellit Herennius Agricola 

24 Hcrcdefve ejus permiut, Clavifve 
2 f Ejus monumenti poteftatem faftu- 
2 <5 rum fe dixit, dolumque malum 

27 Huic rei abefle afuturumque : 

28 Se haec reflre Dari, fieri prajftari- 
2p que ftipulatus .eft Marcus Herennius , 

30 Agricola, fpepondit Titus Flavius 

31 Artemidorus, Adtum 18° Kalendas Januarij 

32 Caio Calpurnio Flacco, Lucio Trebio 

23 Germano COS. 

E e 


THIS 
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THIS Marble, lately arrived from Rome , and 
now reported in the noble Muixura of Sir Hans 
Sloane, is a moft valuable Piece of Antiquity, as 
exhibiting a compleat Formula of a Chirograph, 
or Conveyance of one Parc of a Burying-Placc from 
one Family to another, but neither of them of any 
Note, feeming by their Agnomina to have been 
only Liberti , or defeended from fuch. Agricola 
indeed is a Roman Name, but thofe of his Wife 
Lacena, and his Son ‘ Trotus , are both Greek. 

By this Chirograph (Line 7th, 8th, dec.) He - 
rennius Agricola obtains from Titus Flavius Ar- 
temidorus, a Right to four Ollaria , which were 
Niches or Repositories) wherein they placed Cine¬ 
raria, Urns, or Vejftls of Stone, or Earth , con¬ 
taining the Afhes of the Dead, and were here in 
Number Fifty- three. 

Fabretti » indeed takes the Cineraria to have 
been Niches for receiving and keeping Urn as 
lapideas j but Gutherius de Jure Manium 
(Lib. II. c. 04.) tells us, that OJfuaria olU d Cine- 
rarijs in eo differ unt, quod ha Cineres, ilia ojfa 
exciperent. Befides, if they were Niches, or the 
fame as Ollaria, the mentioning of them, as in this 
Infcription, would be an unintelligible Tautology •, 
and Spon (in his Mifcell. Antiq. Erudit. p. 290.) 
gives us the following Infcription, which Icons to 
put the Matter out of Difpute. 

Roma , in Operculo Vajts . 

CINERARI YM 
GEM ELL. Iff. A ELI 
MARCI.ET PHILIPPL 

1 lafcript.ant, msedibus pat, p. 16, ty* 

From 
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From both which Authorities it is evident, that 
the Cineraria were Vafa, and not Repofitories 
for them. 

This Monument was fituared on the left Side of 
the Via Salaria , which ran to the North-weft of 
Rome from the Tort a Collina, It flood in the 
Ground of Volufius Bafilides , and the Confedera¬ 
tion for the Conveyance of it is one Sejierce. It 
is very ufual in fepulchral Infcriptions to find the 
Monument of one Family in the Field of another, 
the Proprietor of the Monument referving the 
Right of that to himfeif when he fold the Ground ; 
or purchafing fo much Ground from the Owner 
as was Efficient for ereding the Monument. 
All Sepulchres, * when once a Body was inter¬ 
red therein,, were efteemed as Religious and Sa¬ 
cred, and were not to follow the Pofleflion of the 
Field. 

Millepedes in fronte, trecentos cippus in agrum 
Hie dabat, Haredes monumentum ne fequeretur. 

Hor. i. Sat. 8. 


Line ii. Bafilides is a Blunder for Bafilidis in 
the Genitive Cafe j and we ihall meet with more of 
them before wc get through this Infcription. 

Line it, 12. The Words Donationtscatifaman- 
cipio accepit M. Herennius Agricola dc Tito Flar- 
vio Artimedoro IIS N. I. are to be read Sejlertio 
Mummo Vno t as is evidently demonftrated from 
the following Infcription, where you have alfc the 
reft of the Words of this Form of Conveyance. 
There is likewife in Grater a an Infcription, where- 

* P. DCCCClVI. 4. 

Ee a in 
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in the Words SESTERTIO NUMMO UNO are 
c%\ rels’d at length. 

HOC. MONVMBNTVM. S 1 VE 
SEPVLCHRVM. CVM. AREA. SVA 
T FVF1CIVS FELIX. DE 
IVLIA. R V FIN A. DONAtlOHlS 
CAVSA. MANCIPIO. ACCEPlT 
IT S. N. V N O. QV OD.COMPARAVlT 

’fvficiae. ampliatae 

CONlVGl CAR.ISSIM AE, &c. 

They were Verb a Jblemia Donat ionis vel Alb 
enatioms catifd qua fab.it per Mancipium* This 
Mancipation Was often a fi&itious Sale of a thing 
to rnak£ the Donation of it valid, as in this Cafe; 
And the Mention of one Seflcrce given for it, is 
only Dicisgratia, much like our Form in I.cafes 
for putting into Potfcffion, In corf derat ion of five 
Skillings in Hand paid. Frequent Examples occur 
of this Practice, as in the Jnferipnon juft now 
quoted from Fabretti % and others in the fame 
‘Aiithor •, and in Outer ( p. ucccolvi. 4 - and 
mlxScxi. t.) '-which latter is a compleat Formula 
of a like feptiichral Conveyance as this* but of a 
later Time, and febt fe well preferved $ it bciiig exe¬ 
cuted when the EtnperOr Trebomanus Gallus , and 
his Son Volufantts, were Confuls, A. D. -afa; and 
ours probably, as will be fticwn hereafter, dimag 
the Reign of Septimius Sever us. 

; Infcrlpt. ant. in«d. pat, p. 50. 
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Line x fl) LIBRJ PENDE is cut in our Marble 
as two diftind Words, as here rcprefented, though 
in reality it fhould be but one, and fignifies tnc 
Perfonthat weighed or counted over the Money to 
the Seller : It lliould be read LIBRIPENDE, than 
whom there could not be a more proper Wituefs to 
the Purchaie. At the beginning of the Roman State 
their Money was uncomed, and called Jfcs rude , 
or grave, therefore paid by Weight ; whence comes 
the Word Libripens. Under Scrvius Tullius 
their fixth King, it begun to be coined, and paid 
by Tale ; but the Pcrion who counted it over to 
the Receiver, Hill retained his primitive Appella¬ 
tion. Almoft <;vcry confiderable Town had its 
Libripendes, Perions of Skill in Money-Affairs, 
to determine Centroverfics about the Value 

. of it. 

Au lalcription in Gruier (p. mcxv . i.) is a 
ftr-ong Evidence of this : It was found at Kola in 
Campania , and (bows they had two Libi ipendes, 
there appointed by publick Authority. 

T. VEDlVS. T. F. 

T. VITORIVS, CN. F 
Tl VI IU 

L1BRIPF.NBES 
EX. DD. 

This Name they had, Quia Itbram and am tene* 
bant qua nummospendei'ent ; * 

«•——* Libra meuatus JEre. Hor. Epift. II. 2. 

And 
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And hence we have the Words Stipendium^ c Dif- 
pend'nm, Expen fa y and the like. In Quietus's 
Metamorph. Book Xth, is the following Paflage ; 
—-Sed ne forte aliquis, inquam , ijiorum ques of¬ 
fers Aureorum, Nequatn vel Adulter reperiatur f 
in hoc ipfo facculo conditos cos anntdo tuo pranota , 
donee altero die Nummulario prafente comprobcn- 
ttir , where this Nummularius feems to be the fame 
as thzLibripenswho was generally called in to'count 
over and examine the Money at Payments for Pur* 
chafes, though fometimes a private Perfon or Friend 
to the Parties might probably perform this Office 
for them, and be an Evidence, upon Occafion, to 
the Fa&s : To which end alfo they ufed to ad¬ 
hibit another Witnefs, as Herennius Agricola docs 
here, who was one Tiberius Julius Erotes, and 
fometimes they added five more. The Form and 
Manner of doing it, was by asking a By-ftander, 
Licetne antejlari ? If he conlented, the Demandant 
touched, or pulled, the lower Part of his Ear, as a 
Memorandum of what palled ; whence Horace in 
his IXth Satire, 


— caftt venit obvius ills 

Adverfarius, & quo tu turpijfime ? magnd 
Exclamat -voce, & Licet AnreCtari ? ego verb 
Oppono Auriculam-- 

By the Law of the XII Tables, if he that was 
called to teftify in this manner, or the Libripens 
refilled afterwards to give his Evidence in the Calc, 
they were adjudged infamous. A. Gel. 1 . xv.c.14. 

' Line 18.) EARVM OLL ARYMfeems to be 
aMiftakefor EORVM OLLARIORVM. 

Line 
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Line so to 17.) are Covenants ufual upon this 
Occafion, as may be feen in the like fepulchral Con¬ 
tracts, particularly the before-mentioned in Gruter 
(p. mlxxxi. 1.) and many other Donations and Or¬ 
ders about Monuments in his voluminous Collecti¬ 
on ; as alio in Fabretti , and Reinefius. 

Line s8.) SE feems to have been a Blunder of 
the Marmorarius for SIB I, SE DARI being 
perfectly ungrammatical. But in the ContraCt afore- 
faid, given us by Gruter , the Words run, ea 
re dolum malum abejfie, afuturumque a te, Hare tie 
trn, & ab his omnibus ad quos ea res pertinebit , 
hac SIC retie dari , fieri, preefiariquefiipulatus 
efi ; which inclines me rather to believe, that SE 
in ours ought IfkewifG to have been SI C. There 
are many palpable Miftakes in it, as I have before 
oblerved, as in Line the 2.3d VELLIT for VEL 1 T, 
and CLA.V 1 SVE for CLAVISQVE, in the 24th. 

The Roman Lawyers tell us, that Stipulatio erat 
btterrogatio cert is , folennibufque verbis concept a • 
& apt a, confentaneaque refponfio , veluti fpondes? 
fpondco. Dabis? Do. This is fully confirmed 
both in ours, and the Gruterian Contract, 
(p. mlxxxi. 1 ■) Sttpnlatas efi Marcus Herennius 
Agricola : Spepondit T. Flavius Artemi dor us : 
In the latter. Stipulatus efi Lictnins Timo- 
theus: Spepondit Statia Irene. The learned 
. Mr, Matt air e oblerves from Auhu Gellius (Lib. 
vii. c. 9.) that ancient Authors uled e inftcad 
of <?, in thole Verbs which have a Reduplication 
£in praterito tempo?'e~\ as tnemordi, pepofe't , Jp£- 
pondi , for momordi, popofici,fpopondi, ufed by more 
ijiodem Writers ; fo that SPEPONDIT is no Mi- 
flake, but an Archaifmus, as may be. the Word 

IEN- 
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IENT 1 BVS in the nth Line ; though it has not 
had the good Fortune to have been remarked, as 
the latter. lens in the Nominative Cafe was ufed 
more than once by Cicero •, and though he declines 
It, like all other Authors now in being, Euntis y 
huntiy &c. yet it might originally have been de¬ 
clined Jentis, Ienti ; but as there is now no Au¬ 
thority extant to warrant it, this muft pals as mccr 
Conjecture. 

Line 3 a.) There are no fuch Names to be found 
in any of the FaJU Confulares as C. Calfurnins 
Flaccus and Lucius Trebius Germams ; fo they 
muft have been not the Confutes Ordinarij of the 
Year, but SuffeBi. It is very ftrange rhac the 
Rowans lhould fo long adhere to this troublefome 
and uncertain Method of Computation by Years 
of their Confuls, fince they had frequently feveral 
Pairs of them in the fame Year, efpecially after they 
fell under the Imperial Governmenr. Some reckon¬ 
ed by the ordinary Confuls, who came into their 
Office upon the firft of January, about 600 Years 
after the building of Rome\ for’till that Time the 
Month of their entring upon that Dignity 'was not 
fix’d; and other's computed by the SuffeSH , who 
might come in feveral Months after, as Vacancies 
happened,or as they were appointed by the Emperor, 
tho’ their Names were feldom idferted in the FaJH. 
Befides this, it was itnpoffible for any Man to re¬ 
member how many Years were eiapfed from the 
prefent Time upwards, to fuch and fuch Confuls, 
without Tables of their Succeffion, or having Rc- 
cotrrfe to fame other fEra, as-the A. V. C. anna 
Urbis eondita, which they do not feem to have 
much regarded. 
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In Grater (p. xlvi. 9.) is a long Infctiptiba, 
mentioning TREBIVS GERMANVS, (though not 
as Confui,) in the Reign of Septimius Severus ; 
and another (p. ccclxxxii. 7.) of C. CALPVR- 
NIVS FLACCVS : If thefe Men were theConfuls 
here referred to, as they might be, the Age of our 
Marble Will be afeemined within a few Years. 

The Stone is turned with an Arch at Top 5 the 
whole Length of it is 27 Inches and a half} the 
Breadth at the Bottom of it is ten Inches and a half,' 
and at the Bale of the Arch twelve Inches and a 
quarter, it widening gradually upwards. The 
Letters are cut in a fmall indifferent Character ,* 
that of the E and.theF are remarkable, being always 
formed in this manner E. f. * It was probably placed 
over or between the four Niches , or OLLARIA 
granted to M. Herennius Agricola in this Monument 
by T. 'Flavius Artem'tdorus, in order to declare and 
aflcrt the Right and PofTeffion of them to the for¬ 
mer, and his Family*, 'till they were ail filled. 

* As ’will appear ly examining the engraved Copy of it in the Plate pre- 
fixed to this Jranfa&m* which is taken very endttly to all the Dmunjions 
by 4 Seal of half the original Sue, 
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II. Mr. Stephen Gray, F. R. S. his lafl 
Letter to Granville Wheler, Efq ; 
F. R. S. concerning the Revolutions 
'which [mall pendulousBodies will, ly 
Ele&ricity, make round larger ones 
from IFe/l to Raft as the Planets do 
round the Sun. 

I HAVE lately made feveral new Experiments up¬ 
on the projedile and pendulous Motion offmall 
Bodies by Eledricity, by which fmall Bodies may 
be made to move about larger ones, either in Circles 
or Ellipfes, and that either concentrical or exccntri- 
cal to the Center of the larger Bodies about which 
they move, fo as to make many Revolutions about 
them ; and this Motion will be conftantly the fame 
Way that the Planets move about the Sun, via. from 
the Right to the Left, or from Weft to Eaft ; But 
thefe little ‘Planets, if I may fo call them, move much 
falter in their Apogeon, then in the Terigeon Parts 
of their Orbits; which is, as you very well know, 
dirc&ly contrary to the Motion of the Planets about 
the Sun. I have not yet communicated thefe Ex¬ 
periments to the Royal Society, being in hopes of 
making fome farther Difcovery, or at Icaftof flic wing 
them after fomewhat more elegant a manner than 
I make them at prefent, when you may exped to 
hear a farther Account of them from 
SIR, 

London, FtL «th. Tour moft Obedient 

*?*£• Humble Servant, 

Stephen Gray. 
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III. Extra& of a Letter from Mr. Jof. 
Nic. Del’Ifle, F.R. S. to John Machin, 
Seer. R. S. & Tr. Ajir, Grejb. Dated 
Petersburg, ~ Feb. 1737, containing 
federal Literary Communications con¬ 
cerning the ConfiruCtion of a Quick- 
lilyer Thermometer, and his Obferva- 
tions on the Eclipfesof Jupiter’j Satel¬ 
lites, Amiis 17 31 3 and 1731- Tranjlated 
from the French ^Phil. Henry Zoll- 
man. F. K. S. 

N order to have more fure Grounds for my Ex¬ 
periments of Narural Philofophy in this Country, 
and that they might be compared with thofe of 
other Countries, I applied myfelf this Winter to the 
Conftrudtion of Thermometers of Mercury, regu¬ 
lated by theExpanfion of that Fluid proportionably 
to its bulk. This Expanfion is indeed not very 
perceptible, considering that Dr. Halley in the Ex¬ 
periments made by him upon it above 40 Years 
ago, which arc related in Numb. 1 97, of the Fhi- 
lofophical Tr an factions •, found, that the faid Ex¬ 
panfion, by the Heat of boiling \yater, was no more 
than 74 Part of the bulk of Mercury , the Experi¬ 
ment having been tried in the Months of February 
and March when the Weather was cold, enough, 
though it did not freeze. 
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M. Amontons , a Member of the Academy of 
Sciences at Tar is, alfo relates in the Memoirs of 
that Academy of the Year I 7 ° 4 j that this Expanfion 
of the Mercury, is but xf- faitofits Bulk from the 
grcateft Heat to the greateft Cold that is felt at 
Tarts. For my own part, I found m the great 
Cold we had here this Winter on the January 
laft in the Morning, that the Bulk of the Mercury 
was condcnfed almoft t° Part of the Extent it had in 
boUmg Water. The Cold we had that Day, the 
Wind beingat Eafk, was one of the fevereft that ever 
Was felt here. X fhall give you a more exad Account 
of it hereafter, w hen I have compared my new 

Thermometers with thofe ordinary'Ones I made ufe 

of for thefe four or five Years paft. My new Ther¬ 
mometers of Mercury I had made of a good large 
Size, and in luch Manner that, having divided in 
each the whole Quantity of Mercury it contains 
into one hundred thoufand Parts; and having 
mark’d the Extent of the bulk of that Mercury in 
boiling Water, I can at any time fee on the Divifions 
of thefe Thermometers, by how many Parts the 
Bulk of the Mercury is condenfcd through the pre- 
fent Temperature of the Air. And though I have 
made four of thefe Thermometers, which differ ve¬ 
ry much as to their Size, and the Quantity of Mer¬ 
cury they contain, yet they agree within a very 
few of thefe Parts. As pure Mercury is of the 
fame Nature every where, nor is liable to any alte¬ 
ration from being enclofed in a Tube $ and as it is 
probable, that taking it equally purified, it will in 
different Countries be fubjed to the fame Expanfion, 
if expofed to the fame Degree of Heat; for this 

Rcalbn 
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Reafbn I am perfuaded thefe Thermometers may- 
very well ferve to compare the T emperature of diffe¬ 
rent Countries; the rather, as I found by Expe¬ 
rience, that thefe Thermometers may be rendered 
fit enough to mark fenfibly the Increale, or Diminu¬ 
tion of the Bulk of the Mercury , within ODe ortwo 
Parts out of the 100,000 contained in the whole 
Bulk. This Sort of Thermometers has alfo this 
advantage, that as they mark the proper Expanfion 
of the Mercury in each Temperature of Air, they 
may ferve to fliew every Moment the Corredion 
that is to be made in the Height of the Mercury in 
fimple Barometers ; which will ferve for reducing 
them to the Height they would have in an equal 
Temperature of Air: And one might, for this End, 
chafe and agree upon the Heat of boiling Water, as 
a fixed Term, which, in all appearance, will be the 
fame all over the World. If the Royal Society 
■fliould approve this new Conftrudion of Thermome¬ 
ters, and lhould order lome of their Members to 
make the like, we might hereafter be able exadly 
to compare the Temperature of England with that 
of this Country, and other Places where the like 
Thermometers lhould be made. In order to reap 
this Advantage from my Experiments, I lhall com¬ 
municate to the Royal Society all the Obfervations 
I have made here for thefe four or five Years paft, 
on the Barometer and Thermometer, as foon as I lhall 
have adapted them to the Effed which I juft now 
faid that Heat and Cold produce upon the Mercury, 
I am informed, that four or five Years ago, the 
Royal Sociery fent to M. Abraham Vitier at JVit* 
tenberg-i large Ihermometers of Spirit of Wine, 

7, maic 
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made and regulated by an Inftrument-Maker of the 
Royal Society, in order ro compare the Obierva- 
tions to be made in Germany, by the Means of 
thofe Thermometers, with the Oblervations made 
in England by the like Thermometers, the one be¬ 
ing regulated by the others. M. IVeidler, Profcfior 
of Mathcmaticks at Wittenberg , mentions in the 
.Account which he gave of his Meteorological Ob¬ 
lervations for the Year 1729, that he hasfurnilhed 
himfelf with one, which he intends to make ufc of 
hereafter for his Meteorological Oblervations. He 
alfo lays, that the Obfervers of the Royal Society 
of Berlin , make ufc of a like Thermometer; and I 
have myfelf received from thence, Oblcrvati- 
ons on the Heights of the Thermometer of Spirit 
of Wine, made probably with that Jnftrument, for • 
the whole Year 1729, and for the firft three Months 
of 1731. Thole Obfcrvations are engraved on Cop¬ 
per Plates, where the Heights of the Spirit of Wine 
are cxprefled in Parts of the French , Englijh , and 
Rhinland Foor. If the Royal Society approve of 
this Sort of Thermometers, and arc defirous I 
lhould compare them with mine ; if they alfo delire 
that Meteorological Obfcrvations with thofe Ther¬ 
mometers of Spirit of Wine fliould be made in 
RuJJiOi I beg you would fend me fcvcral of them'; 
but then I beg that thole you fend me, be well 
regulated, and exa&ly compared with thofe the Ob- 
iervers of the Royal Society make ufe of; luppofing 
that feme Perlon or other of their Body is ap¬ 
pointed to keep Journals of thefe Obfcrvations. I 
lhallfendin exchange to the Royal Society, if they 
deHre it,fome Thermometers 0 i Mercury regulated 
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by and compared with the four large ones which I 
made here. 

Jc was a great Pleafure to me, to fee by N°. 419. 
of the Thilofophical TranfaEtions , that Mr. James 
Hodgfon has been at the Pains to calculate the E- 
clipfes of the four Satellites of Jupiter, which were 
to happen in the Year 1732. It was to be wiihed 
he would continue to do fo for the Years following 5 
but I would advile him, to do it a long while 
beforehand, that People in Foreign Countries might 
have Time to be informed of it. He fays, he has 
madeuie ofTables of the Satellites, which have not 
been corre&ed thefe fro Years. * Probably he means 
the Tables of M. Cajjini , publiihed at the Royal 
Printing-Houfe at "Tarts, in iCps, at the End of 
the Obfervations of the Gentlemen of the Academy 
made in feveral Voyages. However, the late 
M. QaJJini, has from Time to Time made divers 
Corrections to thofe Tables, though they never were 
made pubiick. M. Maraldi has alfo much worked 
at it after the Death of M. Caffini, and has commu¬ 
nicated to me his Corrections, on which I have 
taken Pains to calculate new Tables ; but hav¬ 
ing in the Year 17a4, received of Dr. Halley a 
Copy of his Agronomical Tables, among which, 
arc thofe of the four Satellites of Jupiter by 
Mr. Bradley, I judged there could not beany better, 
till forae Method fhall be found and explained 
geometrically to deduce from the Laws of Gra¬ 
vity, the EfTcCt of the mutual Attraction of thefe 
Satellites on one another, and with relation to Jtt- 

* He mum Talks of thtlatt Mr. Flamftccd, 

filer .* 
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fitw: But as I could not hope this could be done 
fo foon, I took the Pains again to calculate new 
Tables upon thofe of Mr. Bradley, by reducing 
the Tables of the four Satellites into the fame Form 
with thofe Mr. 'Pound has made of the firft Satel¬ 
lite only. Theie Tables being thus made eafy, I 
have ufed them hitherto for comparing Obfervati- 
ons; and my Brother has taken the Pains, fmee the 
drawing up rhofe Tables, in the laid Manner, to 
calculate a Year beforehand all the Eclipfes of the 
four Satellites. I commonly fent thofe Calculations 
to my Corrclpondents, to prepare them for Obfer- 
vations, and fome Years of thofe Ephemerides have 
been publilhed in the little Gazette of Literature 
of Leipzig, printed in High 'Dutrh. My Brother 
lately prolonged thefe Calculations to the Month 
of January, 17 37* 

Herewith follow the lafl: Oblervations on the Sa¬ 
tellites of Jupiter , which were made at 'Peterf 
burg, fince thofe inferted in the 3d Volume of the 
Memoirs of the Academy of Petersburg^ to the 
prefentTime. 


Immerlion 
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N. St. True Time ., 

1731. *Dec. 6 . 17b 3' s ft Immerfion of the Firft 

Satellite difficultly ob- 
ferved with a refleding 
Telefcope of 5 Foot. 
The true Time was 
found only by means 
of two Clocks. 

173a. Jan. 4. 13 3 ° fdjlmmerfion of the Second 

by theRefle&er, doubt¬ 
ful to a few Seconds. 
Jupiter not being 
well defined nor fuffi- 
cientlyhigb. The true 
Time adjufted by two 
Clocks. 

ig 23 7 l.Itnmerfion of the Fourth 

by the Refledter. The 
Sky not yery lerene, 
and the true Time 
adjufted only by two 
Clocks. 

ao z$ ojThe other Satellites dis¬ 
appearing by the Day- 
Light, the Fourth was 
not yet come out of 
the Shadow. Tele¬ 
fcope the fame. 
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Jftfcaa! 3 Hj' 3 +'i Tlie F . irft S ,“ e, S e ’ 

entriDg the Shadow, 

was yet vifible when 

a Mift covered Jupi. 

ter. 

XU z 6 1A Jupiter being uncover¬ 
ed the Firft Satellite 
did not now appear 
throughthe Rcfle&ing 
Telelcopc. The true 
Time was adjufted 
only by two cUcks. 

March 8. 8 21 aollmmerfkm of the Third 
mr n by the Refleding Te- 

lefcopb. The Wind 
was fomewhat trouble- 
fome, the true Time 
was adjufted by two 
Clocks. 

April 3 8 46 a3 |Emcrfionofthe Firftby 
* the Reflecting Tc- 

lefccpe. Doubtful to 
a few Seconds, byrea* 
fon of thcncaracfs of 
the Satellite to Jupi¬ 
ter. 

13 7 so 30'Immediately after Sun- 

1 fet, Jupiter becoming 
vifible to the Eye, the 
Third Satellite appear¬ 
ed to be out ofthe Sha¬ 
dow, 
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JT, St, True Time, 

Jlpril 13. 7 h 20 / 3o" dow, and entirely clear 

by the R.efle<ftingTe» 
lcfcope. 

ao. 11 6 5a Emerfion of the Third 

Satellite, by the Re¬ 
flecting Telefcope. 
The Sky Serene. 

27, 1$ 13 00 The Third Satellite had 
been come out of the 
Shadow perhaps for 
feveral Minutes j for 
the other Satellites did 
not appear better than 
this which was feen 
with theRefle&ingTe- 
lefcope through the 
Mift, Jupiter being 
low, and the CrepuJ- 
culum ftrong. 

May 10 12 SS $4 Emerfion of the Firft by 

the Reflecting Telc- 
fcope. Sky Serene. 
Obfervation certain. 

16 11 14 5 Emerfion of the Firft by 
a Telefcope of 13 
Foot. Cloudy. 

1 Z>f. 2<4 iS 4 30 Immerfion oftheiftby 

aTeldcope of 13 Foot. 
A good Obfervation. 
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IV. Experiment de Perforations Thora¬ 
cis , ejufquein Refpiratione Ejfe 6 Hlus s 
fa&a per Guilielmum Houftomim, M. D. 
& quondam R. S. S. cum Lugduni 
Batavorum commoraretur. Ann. 17x8 
& 17x9. Regali Societati communi- 
cata per Thitippum Millerum, R. S. S. 

Exp. X. 

A NNO 1718, menfe Aprili, Thoracera parvi 
Canis pugugi ab utroque latere, Icalpcllo 
angufto, Sed animal, hoc fadto, non minus fortiter 
latravit SC ululavit quam prius fecerat; nequeullum- 
dedit lignum Relpirationis Ixfx ; unde lulpicabantur 
adftantes quidam, me non ulque in cavitatem pec¬ 
toris inftrumentum adegifle, quare alio vulnerum 
pari hoc dubium lnftuli; fed ftmili omnino eventu, 
namque Cani permanlcreVoX 6C Vita integree, ex ho- 
r& 9 maturing, ad 6 circiter vefoertinam, quando il¬ 
ium occidi, ut quid fadum fuiflet, viderem. 

Thorace poll mortem apertp, facile apparuerunt 
quaroor vulnera membranse fuccingentis Codas, unde 
conftitrt lingulas quatuor punduras in Thoracis ca- 
vum penetrafle. Sed inflatis Pulmonibus, nullum 
apparuit illorum vitium, quamvis culter fere tranl* 
verfum digitum intra cavitates perietralTet} neque 
Act citius effluxit quam ex Pulmonibus integerrimis 
cfHuere folet. 
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Exj>. 11. 

Menle Augufto ejufdem anni, duos nadus Catulos, 
quatuor circicer dies na?os, idem experimentum in 
utroque inftitui, Thoraces eorum aperiens ab utro- 
que latere, unius punduris tantum, alterius latis vul- 
neribus, adeo ut utrinque in confpedum veniret 
Pulmo; qui.tamen nequaquam fubfidebat, fed potius 
cxtrorfum protrudi videbatur. Utrumque animal 
ejulare non defiit, donee, poll quadrantem hor*, 
mifertus illorum vitae Sc miferiis finem impofui. 

~ " . Exj>. III. 

Eodem anno, circa menfis Novembris initium, 
Cani mediocri pedus aperui, fado utrinque amplo 
vnlnere. A per tar is fadis digitum intrufi in utram* 
que Thoiacis cavitatem, fenfique Pulmones adeo 
collaplbs ut fpatium eflet relidum tranfverfi circiter 
pollicis inter ipfos & membranam, qu* fuccingit 
Coftas. Digitos ilios fimiliter intrufere duo alii Me- 
dicinae ftudiofi, idemque fe fentire teftati funt. Sed 
Canis vinculis folutus furrexit illico fatis alacriter, 
per cubiculum cocurrit, Sc lasfus ejulavit. Nullse 
aperturis immiffac funt turundae, nec quidquam vume- 
tibus impofitum ante diem craftinura; tunc autem 
applicati funt plumaceoli texebinthini illiniti. Canis 
rper tres dies detentus, adeo non vocem amiferat, ut 
vociferando fuerit fatis moleftus; & tandem diroiflus 
currendo aufugit* 
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Exf. IV. 

Anno 1719, die Januarii 14, Canem nadus junio- 
rem,Thoracemejus volui aperire Aerique ingreffum 
parare, fine magno Cutis & Mufculorumvulnere; ne 
moleftam excitarem hxmorrhagiam, vel animali pa- 
rerem dolorem non neceflarium. Itaque, ope inftru- 
menci Trots quarts didi, immifi utrinque Thoracis 
cavo fiftulam, ex penni anferina cui capitelli modo 
affixum erac aluta: fruftum pice obdudum, ut Cuti 
prius rafx adhxreret, ficquefiftulum retineret. At Cu¬ 
tis mobilis fiftulam- ilico e cavo Thoracis extr«x«>, 
fenfique illam fupra Coftas hirers; verum, fperans 
earn retineri pofTe, nova punduri fecund^ vice in- 
trttfi, idemque in altero latere toties feci, neque ta- 
tnen unquam retinere potui. Hac itaque ipe de- 
jedus, Cutim utrinque feparavi longa incifione, 
pofteaque Mufculos intcrcoftales diicidi, Sc in utram- 
que cavitatem Thoracis penetravi; quod ex Aerc 
violenter erumpentc patebat. Die craftino foramini- 
bus turundas immifi ex fubere fadas, qua?, utroque 
cxtremo crafiiores, medio graciiiorcs, nec fafciis nec 
emplaftris indigcbant ut retincrcntur. Canis, hifcc 
fadis, non mortuns eft, ncc vocem amifit ^ fed edir, 
bibit, & fatis bene fe habere vilus eft, nifi quod vix 
potuerit in latus rccumbere ob moleftiam vuinerura 
& prascipue turundarum. Acri interim fubindc con- 
cefius fuit introitus extradis turundis, imo quidcm 
uni lateri per fifiulam fuit inflatus. Poftquam fic 
duos dies egerat fine fenfibili Vocis Ixfione, durn die 
tertio ipfe ilium rradabam, fubito utraquc turunda 
fatis magni vi explofa eftj Aerque per foramina in- 

trans 
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trans & exeuns tantum edebat fibilum, ut ille par¬ 
tial (utvidebatur) ejus fono perterritus, partial ne ego 
illutn plus laxlerem metuens, aufugerit & fub le&o fe 
abiconderic. Profugi apprehenfi vulueribus turun- 
dasdenuo intrufi, qua haud ita diu poll iterum exfi- 
lierunt. Atque hoc quidem in ftatu vixit ab liora 
io matutina ad y circiter vefpertinam, & a pluribus 
Medicinae Stadiofis non fine admiratioae vifus eft. 
Tandem rem cotnmunicavi D. Van Swieten Medico 
hujus Urbi$ dodiflimo, qui rem cum caeteris mira- 
tus, animal ut occiderem cadaver examinarem 
foafit; fed ego, \ulnerum effedum ulteriorem ex- 
pedans . mortem ejus in Diem craftmum diftuli. 
vmtitaquequa^uordies integros poll Peel oris per- 
forationem, & tandem laqueo ftrangulatus eft j ne* 
que figna dedit Refpirationis lacfac ante fiuem did 
tertii, quando paululum anhelofus fadus eft. 

Thorax poft mortem apentus Saniem continebat 
utrinque, fatis magna capii. Pulmones in exiguum 
Ipatium erant contra&i ; uno latere, quantum videre 
potuimus, integri ; altero vulnerati. 

D. Van Swieten, ut in hanc rem ulterius inquire- 
ret, iple experimenta quscdam inftituit. Primo ejus, 
ego quamvis invitatus non potui interefle 5 fed fecua- 
dum (quod vidi) itafucceffit. 

V. 

ay Jan. 1749. Cacti mediocri, afleri alligato, 
Thorax apertus fuit utrinque, largo vulnere. Animali 
Vox non defecit; & Pulmones adeo non collapu 
font, ut per aperturas eruperit utrinque illorum lobu- 
lua. Lobuli hi extus hxrentes dilatar,i & contraht 

non. 
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non dsfiettmt; &, quod maxims mirun^dilatatio 
illoram Thoracis contracftioni crat fynchrona, 8c 
contra. Aer in PecStoris cava inHaras Animahs Ref. 
pirationi nihil nocuit. Poftquam fic per femihoram 
vixifTer fine uila Vocis vel Refpirationis laifione 
fenfibili Thorax ab uno latere apertus fait ulterias, 
difeifsa cofta. Tumque apparebat (magnum para- 
doxum!) Pulmonem contrahi dum Pectus duatabi* 
tur» dilatari dum hoc anguftabatur. Huic etiam 
operationi fupervixit Canis, donee, re ab omnibus 
abunde perfpe&a, laqueo ftrangulari damnatus eft. 

Phenomena horum experimentorum inexpectata 
fecerunt, ut lequens etiam inftituerem, cum ABWPis, 
quibufdam eidem Audio incumbentibus, quo exami- 
naremus num Pulmoiemper applicaretur membranae 
Tleurse, integro Thorace. 


Exp. VI. 

Canem parvulum, extenfis artubus, firmiter luper 
aflerem ligavimus. Cutis elevatas portionem forfice 
.abfcidimus, ei Thoracis parte qui Coftae ab incum- 
bentibus mufeulis minime teguntuf. Abftcrfo ian- 
guine, & fluxu ejus Vini fpiritu cohibito, quicquid 
adhuc Coftas & intercoftales Mufculos tegebat idar- 
reptura tenaculo abfeidimus} tandemque & ipfos 
intercoftales Mufculos caute fcparavimus. Membra- 
na Pleura duSta, hoc modo nudata, haeccc afpicien- 
tibus exhibuit Phenomena. Dum Pe<ftus dilatabatur 
apparebat intus membrane applicatum aliquid album, 
dum vero anguftabatur Pedus, & expirabat animal, 
.album Ulud iurfum fugiens locum ceffit afeendenti 
■cuidanr eorpori rubro j tumque most dilatante fe 

Pe&ore, 
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PedJore, rubrarn iterum defcendit, locum ejus occu- 
panre albo; & fie per vices. Hoc vifo, fuperius 
coftarum interftitium etiam mufeulis nudavimus, led 
to in loco apparuit nihil nifi album. Membrana, 
utrique parte, qua nudata erat, dum Pe&us dilataba- 
tur, fiebat concava; dum anguftabatur, paululum 
(fed vix fenfibiliter) convexa. 

Hifce ad latietatem contemplatis, diiciflis duabus 
Coftis, Pe&us aperuimus, tarn amplo vulnereutquic- 
quid fere in eo latere continebatur oculis paterct. 
Animal hoc fetfto vocem non amplius edidit, quam- 
vis ab altero latere Thorax ejus eftet illacfus. Pulmo 
multum ilico collapfus eft; fed alternum dilatationis 
"STcontradionis jnotum non penitus ami fit: eratque, 
omnium afpicientium confenlu, dilatatio ejus con- 
tradHoni Thoracis fynchrona, Sc contra. Cordis 
tandem ventriculus pertufus eft, ut intrufus digitus 
fentiret vim ejus mulcularem; ficque de Rcfpiratione 
fimul SC Vita aftum eft. 

Fueram ego prius in ea opinione quod Homo, vel 
aliud animal ex perfe<ftioribus(namRanarum & fimili- 
um alia ratio eft) non pofiet vivere fi Aer in utramque 
cavitatem Thoracis admitteretur. At quam fit falia 
hsec opinio, fatis docent experimenta recenfita ; fi- 
mulque repugnare videntur do&rinru Refpirationis 
ab omnibus merito reccptar, qua: ftatnit Pulraonesdi- 
latari a pondere Acris per Laryngem intrantis, 
quando'prelfio ejus ab externa illorum fuperficic tol- 
litur dilatationc Thoracis. Vcrum hanc apparentem 
repugnantiam fic tolii, vel faltcm minui, pofle ex* 

iftimo. ' , , _ 

Suppoiiamus utramque vulnus dnpmm elie apdr- 
tur® (jlottidis { fed inregros eftc Pulmones, omnique 

& h vi 
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vi contra&ili de'ftitutos. Sitque Thorax jam ddata- 
tus, & a Pulmonibus Aere diftentis replecus, mm 

1. frima Thoracis contradfcione, ekibit Acr per 
folara Glottidem. 

2. Dilatato iterum Thorace, intrabir Aer, ea men- 
fura,qua ejus capacicas augetur; fed non omnis in¬ 
trabir per Glottidem, neque omnis per Vulnera, fed 
per fiqgulasaperturas intrabit pro rarione earundem ; 
& quantttas,quse per Glottidem intrabit, eritad quan- 
titatem quas per Vulnera intrabit, ut Glottidis ipfius 
apertura, ad fammam aperturarum Vulnerum; five 
jn prefenti caiii ut i. ad 4. Ergo Acr quo 'P'OuITu- 
nes nunc inflantur, eric ± illius quo fuifient inflatifi 
Thorax manfiftet integer. 

3. Dum fecund^ vice contrahitur Thorax, debet 
Aer pereafdem vias egredi per quas in pracedente 
dilatatione eft ingreftus: &, ft immutatae manent 
aperture, debet Aer, qui per vulnera ingreftus eft, 
per eadem exire eodem precife tempore, quo Aer 
per Glottidem ingreftus per illam exit. Unde nul- 
lus Aer manebit inter Pulmoncm & Pleuram, led 
omnia erunt in eodem ftatu in quo fucrunt in fine 
primae contraction's j 8 c ft ad viram Sc voeem Ani- 
tnalis fufficit 4 folita: inflationis Pulmonum, v t el ft 
Thoracen? poteftdilatare quipquies plus folito, tunc 
nihil obftat quin aperto fic Thorace poflfit viverc Sr 
voeem formare. 

Unum fuppofui plane falfum, Pulmoncm omni vi 
contra&ili deftitutum efte; quod omnia cverterct 
nifi daretur aliunde compenfatio, Verum conftat 
Glottidis rimam pro arbitrio animalis ardfori pofte 

vd 
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vel dilatari, St quidem a&u dilatarf, dum infpiratur 
Aer, ar&ari vero dam expiratur, (faltem dum Vox 
fbrmarar ); unde tantum poteft Aeris ingreflus juvari 
& Glottidis dilatatione, quantum, impeditur aPulmo- 
Bum vi corvtradili; fcuatumque ejus egreflus impe- 
diri a Glottidis. ar< 5 tatippe, quantum a contraction® 
PuImonumjU/atfir. Poterftqueaequilibrrum fervari, 
vel una alteraye caufa prosvakre, prout animal hanc 
poteftatem mutandi Glottidem habuerit, vel eadem 
uliis fueric. Quod etiam cum Phaenomenis apprime 
couvenic j nam cani vociferanti Pulmones per Vul- 
neFa eruperej dum fiiebat, iterum introiverunt, nec 
eruperunt unquam. 

, ^ rrrrt Qpod ad illud Phenomenon attinet quo Pulmo 
vifus eft dilatari* dum Thorax contrahebatur, credo 
illud non aliam ob caufam fic acciditfe quam quia 
mufculi Abdominis vi ingenti, St quail convulfivi, 
contra&i furium pellebant omnia, & multum minue- 
banc Thoracis capacitatem; unde Aer ex inferiori- 
bus Pulmonum pulius ad fuperiora tendebat, 5 c PuU 
vis quamvis, ft tomm fpe&es contra&us, tamen ex 
parte qua vulnus refpicjcbat dilatabatur. 

Infcxto Exp. res ipfa loquitur, album Corpus 
Pulmonem fuiffe, rubrum Diaphragma. Quin St Pul- 
mones Thoracem integrum replere,ejulque membra- 
jwb fnperficie fuS, applicari, ut vujgo creditur. 

Reftant antem hac in re difficulcates alie, accuratio- 
ribus experimentis 5 c acutioribus ingeuiis tollendx. 
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V. Obfervationes nonnullte fmgulares An- 
ni ciDiaccxxxiii. tarn Aftronomicae, 
quam Phyficae, & Meteorologies*, 
ab Joh. Frid. Weidlero, Trof. Math 
Tr. K- S. S. Vitemberga fatta. 

i. Bfervacio conjundfcionis Saturpi & Martis, Die 
Y_/ 5 Febr. vefperi Hor. 7. ro. 30, vifi fuur duo 
illi planer# cum. ftellaE K Beiefi ioeademredtalmca. 

EX 

* 

$ 

0 

T? 

o 

Tj S Z° l$ r . 

$ EX I. 12. 30 ". 

1. Die 19 Febr. veiperi h. 7. ij'. notata fair di- 
flantia/ ab ox, nempe 0 X ( i° 17'Bo'AMars di* 
ftatfet a ftella verfus Septentrioncm. 

3. Lenitas hiemis pracedentis'McnfibusFcbr. & 
Martii febres catarrhalcs epidcmicas peperir. 

4. Mcnfis Martii d. 14. frigus fohto aiperius, quod 
illo die experti fuimus, vcntusN. E. duos autedies 
impetuojfiflimus atcalit, 

5. Obfervatio EcKpfts Solaris die. % Maii St, V. 
fa&a leparatira Indue# Regia; Socictati oblata fail 
JS< in Tranfi No 233, invemenda eft. 

6- Maii die. 3 . DiciturJerora Borealis luxiflc. 


7. Maii 
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7 Maii die y. frigus nodurnum vites laefit 6cju- 
glandes etiam fegetes paflim locis maxime humilio- 
ribos exuftit, ut fpicas poftea grams carerent. 

8. Junti die i6. vefperi Aurora Borealis luxit, & 
folitas pyramides circa h. i % nodis eja'culata eft. 

9, Odobris die 17. iterum luxit Aurora Borealis. 
Vefperi iilius diei circa Hor. 7. arcus niger, alba faf- 
cia te&us, fub feptemtrionibus apparebat. hor. VIII. 
30'. Zona Candida nigro arcui incumbens fcnfim alti- 
us expandebarur, circiter ufque ad altitudmisgra- 
dum 40. atque hajc regio lucida tranquilla ufque ad 
hor, X permanebat. poft hor. X. paflim ex tradu 

radiationes pyramidales, celeriter ecnica- 
bant, nebulx quoque undarum inftar per coelos 
provoluebantur, quin vifus aliquandd eft totusmargo 
candidus inftar undae luc dac verfus polum afTurgcre. 
H*c undulatio materia luccntis, permiftis fubindc 
radiis pyramidahbus, lucida ilia regione multo clario- 
ribusj durabat ufquei'ad hor. XI. tota materia lucida 
ienfim paularimque Verfus ortutn promovebatur, in 
cujus locum nubcs atrai diftrad.e verfus occalum 
fttccedebant. Paulo ante hor. XI. prope N. W. nu- 
bes alba diutius lucebat, & fubinde rubcbat, ma¬ 
teria quoque ejufdem undulabat. ceflavit fpcdacu- 
lum poft h. XI. aer tempore apparitionis tianquillus 
paftim quoque Stella; per candidam regionem tranflu- 
cebamt: Notabilc mihi vifum eft, quod die pi oxime 
fequente ccclnm ealiginofum & pluviolum luerit, 
item quod No&n poft diem XXIX venrus lon^eiru- 
petuofiftlmus & procellofus faevicrit, cum alias poft 
auroras borcales inftgniores ferenior plerumque tem- 
peftas iequi foleat, 

* ^<Jem Aurorae borealis phaenomenon etiam Stock- 
holmii in Suecia annotatumfuit. ■ 

An 
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VI. An ExtraB of a Letterfrom James 
Logan, EJq; to Sir Hans Sloane, Bart. 
R. $. Tr. concerning the crooked and 
angular Appearance of the Streaks, 
or Darts of Lightening in Thunder- 
Storms. 


Philadelphia, Sept. 20, 1735:. 

I Shall crave thy Indulgence further to add, that 
looking into the Second Volume of thajLinga, 
nious Gentleman Stephen Hales’s Staricks, of 
which I ‘ have lately happened to have a curlary 
View, I ebferved him to mention rhat Phenomenon 
of the Streaks or Darts of Ligbt’ning in Thunder- 
Storms appearing crooked and angular (Ido not re¬ 
member his Words) as a thing not yet accounted 
for,* and therefore he guefled ac a Solution of it*. 

The Clouds are generally diftindt Colle&ions of 
Vapours like Fleeces, and therefore the Rays of 
Light thro’ them muft pals thro’ very different Deu- 
ftties, and accordingly fuller very great Rcfht&ions: 
From thence therefore, undoubtedly, that Appear¬ 
ance muft arile For it is raoft highly abfurd to ima¬ 
gine, that Fire darted with loch a Rapidity, can from 
any affignablc Caufe deviate in Fad from a Right 
Line, in the Manner it appears to us. And this, if 
duely confidcred, may probably be found a plenary 
Solution. 

, * Stepb. Hale Statical LJfays Vol p, 

Obfer. 
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Vll Obfervations of the Aurora Borealis 
■maie in England by Andr. Celfins,F. 
R. S. and Secr.R S. oj Upfal in Sweden. 

C'E^PT IS i73f, in the Town oUVoodfori,^ 
O Miles "to the North Eaft of London, at 11 1 h. 
at Ni^ht, there appear'd a bright Band, almoftpa- 
railed to the Horizon; and its Middle was judged 
to be under > of the Great Bear. At Times ano¬ 
ther Light Ihot along the Great Bear but aimoif 
conftantly cover’d the Stars y and b. 

oetob. 4„in King-pert, Bloomsbury, 

p. m. A Ray or Streamof Light 
appear’d under the Polar Star 
perpendicular to the Horizon. 
That Ray difappear’d. 

Two perpendicular Rays fhot 
forth five or fix Degrees from the 
North towards the Eaft. 

A whitilh Ray again exactly 
under the Polar Star. 

That Ray moved Weft ward. 
’Twasl'ccn under«of thcGrcat 
Bear. 

It entirely difappear’d. 

A Ray afcending perpendicu¬ 
larly by the Polar Star, and # 
and $ Of the Great Bear. 

The Ray feem’d to move gra¬ 
dually under | of the Great Bear. 

No 


At 


h 


// 
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24 
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9 

x8 

30 
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9 

36 

8 

9 

40 
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h ' n 

xr a aa o No more Rays appeared. But 

AZ ' * whether there were any Re¬ 

mains of Light near the Hori¬ 
zon, or in the Weft, I could 
not fee, upon account of the 
neighbouring Houfes. 

Ottob. n, in London. 

h 9 

At io 37 p. m. There were two bright Rays 
under £ and « of the Great Bear. 

■ IO 39 A Ray between e of th e Great 
gear and the Polar Star, 
xo 39 £ A Ray in Form of a Pyramid a~ 
bove « of the Great Bear. 

Thefe Rays had not any Motion 
parallel to the Horizon ; but they 
io 43 entirely difappear’d. 

Jan. ii, 173 1 in London. 

At io. o. p. m. An indifferently bright Arch, 
pale towards the Edges, appear’d 
1 6 Degrees highs One of the 
Ends of which dclcendcd Eaft- 
ward under w of the Great Bear: 
And lucid Streaks appear’d now 
. and then over this Arch, 
ix 13 Under this Arch was another very 

bright Trad parallel ro it, five De¬ 
grees above the Horizon; in which 
Trad there were Rays, that fhot 
from Weft towards the Eaft. 
it 1 5 This Arch was very faint. 


The 
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The firft Arch became brighter, 
and the lower Arch was alinoft 
blended with the upper, and bro¬ 
ken in the middle. 

The wholeArch was befet with 
faint Rays. 

One of the Rays under the Po¬ 
lar Star. 

No Arch, nor Rays, but bright 
Tradfcs difperfed here and there. 

The Light reached up to the Po¬ 
lar Star, and fomewhat higher. 

A lucid Ray under the Polar 
Star. 

* * The Sky was overcaft with 
Clouds, except pne lucid Streak, 
which appear’d three or four De¬ 
grees to the Eaft of the North. 


February i 6, ip Clare*Hall, Cambridge , 

At a Quarter paft Eight in the 
Evening, the Moon fliiningvcry 
bright, there appear’d two perpen¬ 
dicular Streams betwecnthe great 
and little Bear 
* * 

April 3, in London, 

h ' 

At 8 46 I oblerved a lucid Arch one De¬ 
gree broad, which extended along 
the Northern Crown, the Cingulum 
Bmis t the Coma Berenice*) the 
I i • lefler 
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Je(Ter Lion >and Cancer,"as far as the 
fmaller Dog. 

' b ' " 

At 8 49 36. This Arch quite difappear’d : But 
at the fame tiiqe, I law another broad¬ 
er and brighter Arch under Qaflfa. 
pea, feven or eight Degrees high. 

In the Obfervations of Oftober 4th, and in the 
iaft, I am certain as to the Time of the Clock: So 
that if it has happen’d' that others have obferved the 
fame 'Phenomena, the Longitudes of Places may¬ 
be determined by them With greater Exa&ucfs than 
by the Satellites of Jupiter, which I take to be the 
principalUfe that may be fnadc of thefeObfcrtotiCIj^ 
especially in malting Maps of the" Northern Coun¬ 
tries, wne're thefe Lights morp frequently occur. 


VIII. A Letter from Dr. Robert James, 
, t)f Lichfield, to Sir Hans Sloane, 
Bart. Pr: R S: containing fame Expe¬ 
riments made upon Mad Dogs with 
Mercury. r ; 

Lichfield, June 3, 1735',. 

SIR, ’ '*'■ Jr”' >• 

I N. purfuance of yo.uf Commands, I he*sc give ypn 
an Accent i&fbjpnje. JftpM^pcnts that have 
'hm made Mmt\^mwk\Aercury, which 
«I 'apprehend *1, h»w(Pflie ft? believe is the 

_ mpft 
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inoft effectual Prefervacive againft,and perhaps even 
a Cure for the Hydrophobia. 

^bout Michaelmas, 173 r, I waited on Mr Flayer , 
of Hints, a Gentleman who is-very curious in Fox- 
Hounds. He complain'd that He was afraid of a 
Madnefs amoegft bis Hounds; for that Morning 
one had run mad in the Kennel, and he was appre- 
benfive that moft of the reft were bit by him : I 
topk this Opportunity of telling him that I had 
long behev’d tbit Mercury would, if try’d, prove 
the beft Remedy againft tins Infection and that if 
the Idea I had form’d of this Poifon was juft, I was 
-pretty-furs *&e Medicine would anfwer, notwith- 
ftanding the Difficulty there is of determining the 
J 5 fte&s of a Medicine a priori ; and that it was, 
at leaft, worth while to try. Mr. Floyer negle&ed 
this Advice till the February following. Mean 
time he try’d the Medicine in Bates, commonly 
known by the Name of the Pewter-Medicine ; as 
ajfp v every thing eHe which was recommended to 
him by other Sportfmen, but to no Purpofe * for 
feme of his Hounds run mad almoft every Day af¬ 
ter Hunting. Upon this he took his Hounds to the 
Sea, and had every one of them dipt in the Salt- 
Water 5 and at his Return, brought his Pack to a- 
nother Gentleman’s Kennel, fix Miles diftant from 
hi$ own* But, notwitbftaading this Precaution, he 
loft fist or feven Coupjeof his Dogs in a Fortnights 
Time. About this Time, which was in Februaryl 
I waited on him at his new Habitation, and found 
him in that Diftrefs not unufual with Spbrtfinen 'up¬ 
on theft GccafiOns. I ask’d him if he had try’d 
ther Experiment I recommended. He faid he had 

I ia " not. 
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cot, but that two of his Hounds were then mad, 
and he would that Night do it. He fhcwed me 
the Dogs, and they were both as far gone as I ever 
have leen any. They refus’d Food of all Sorts, par¬ 
ticularly Fluids, flavor’d much, and had all the Symp¬ 
toms of a Hydrophobia to a great Degree. He lent 
immediately to Lichfield for all the Turpcth Mine¬ 
ral he could get, and that Night gave twelve Grains- 
a-piece to the two Dogs, which vomited and pur¬ 
ged them’ gently, ■ Twenty-four Hours after this 
he gave to. each twenty-four .Grains, and after the 
fame Interval he gave forty-eight more to each. 
The,Dogs falivated confiderably, and Soom aftet- 
lap’d warm Milk. Ac the End "of twenty-four 
Hours more he repeated to one! Dog twenty-four 
Grains more, and omitted it to the other. The 
Dog that took this laftDofe, lay upon the Ground 
ialivated extreamly, was in great Agonies, and had 
all the Symptoms of a Salivation rais’d too quick ; 
but got through it, and is at this Time alive. < The 
other jrelap&d and died. 

To all the.tcft of .the Pack he gave feven Grains 
of the Ttirfiefh for the firftDofe, the fccond twelve, 
at rvveoty-four Hours diftance, which was repeated 
every other Day for feme little Time. The Me¬ 
thod was repeated at thertwaor three fucceccfing 
Fulls and Changesiqfi the Moon. 'From this Time 
he loft not another Hound $ and chough fcvcral 
have ftnee been bit by fttaege Dogs, the Turpetb 
has always prevented any ill Confluences. 

Zand my Friends have try’d the fknfeiTbifig fitted 
upon^a Multitude inf Dogs* and,it has ne^cr failed* 
in any one inft.lnce^ - v though' Dogs bit at tthei fame 

Time, 
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Time, and by the fame Dogs, have run mad after 
molt other Methods had been-try’d. 

As to the Experiments made .upon Mankind, I 
have had Opportunities of making but three. 

The firft was about two Years and a half ago, up¬ 
on a Girl about fourteen Years old. The Calf of 
her Leg was lb torn by a Mad Dog, that the Sur- 
geon was objiged to ule Means to prevent a Morti¬ 
fication from .the- Bite. She was vomited by the 
Turpeih. Three Days before the next Change of 
theModn, the Vomit was repeated, and again the 
wery Day ftMjts changing. The fame Method was 
purfued the n^Stt Full Moon. The Girl is very 
well. 

The fecond was a Boy of about ten Years of 
Age. He had Four Holes in one of his Legs, made 
by a Mad Dog in November la ft. ‘ The Turpeth 
was given as above, and the Wounds drefied with 
Digestives, and he 'continues well. Thefp two 
liv'd near Burton upon Trent, and Mr. Towndrow, 
of that place, was Apothecary. 

The third Cafe was that of a young Man near 
Tamworth, of about eighteen. The Bite was up* 
on the Hand. .A great-Number of Dogs were bit 
at,the fajne Time, in the Town where he liv’d. 
$hdut fix Pays after the Mifchicf was done, leveral 
Dogs that had been wounded ran mad) upon which 
he applied himfelf to Mr. pVtlfon, Apothecary in 
T#mworth x to whom I had communicated-the Sue* 
«i$f$ of : ffh^ Twsfi&.fl in this Cafe, ,The,young Mar* 
f^C5,ifbt,this Time, jvery naejancholly and dejeefted, 
hauTrUmorS)! andjopt little,for.fome Nightk 

before, though bewaSnot appreshenfive that the Dog 
* which 
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which bit hitatwas Mad. He had a dry Scab upon 
his Hand: He was, upon applying to Mr. Wtlfon, 
vomited with Vm Bened/a. 3 iJ- 

The next T lung he cook was made according to 
the following Pr<?lcriptiom 

Tu/peth. Mu/. gr. xtj. Lap. Lwtmy&r’V. 3 i. 


Upon taking thefe he fweat very much, and had 
two looic Stools every Day after them: His Tre¬ 
mors went off, and flept better. ✓After this*he-- 
went into the -Cold-Bath, and continues perfectly 
well. 

Bat what is remarkable In this Cafe is, that the 
Wound ran a thick digefted Matter after this Me¬ 
thod, and threw off the Scab like an Efcar ; after 
which it healed of itfelf. 

I will not prefeme to philofophize upou thefe 
Caffs, when I am writing to one who is fo much 
better capable of doing it than I can pretend to be. 
Much lets iliall I pretend to determine whether 
Mercury has thefe Effeds from its fpecifick Pro¬ 
perties, which enables it to prevent or diffolvethofe 
inflammatory Concretions which caufe the Hydro- 
plxdtid, or from the Evacuations it catties. Inftead 
of difcuffing this Point, give me leave to make an 
Obfervation or two upon the Antiquity of this Difc 
eafe, which I the rather choofe to do, becaufb 
Awetidtous, in hi&AocotatftOf it, does not 
feeik to* build fo mudf Hpbh the Authority of 
Hmef as, in my htafoble Opinion, he might have 
done. Indeed he quotes a Paffage out of the eighth 
• j Iliad, 


fher. Androm. q.J.M. i 1 . Boi. rsr mum 

*. ** a m I t I I Or a 


fkq. CochL iv. fy'Aq. Rat. svj. Theriac. 3 ij. 
Syr. *Paon.t. 3 i 0 Lina. Caft&r 3 ij M. F. Julap . 
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Iliad, whore fencer calls He Bor viva, Kvamm^ T 
but -docs not feem to think this iufficient to prove 
that Homer was acquainted with thisMadnefs. JBut 
lie omits two more Paflages in the lame Author, 
Which, joined with this, amount to a Dcmonftra- 
tion that Homer was by no means ignorant oi it. 
The firft is in the ninth Iliad, where Hlyffes is up¬ 
on his Embafiy to Achilles. He defcribes to the 
faft mentioned Hero, the Diftrefs the Grecian Ar¬ 
my was in through his Abfence; and when he has 
painted He Bor as terrible as he can, he compares his 
Fury to the Rage of aMad Dog. Ihadldo. ix«l. 237. 

-Tji-rap <5^ <dvi6 1 /3Ag ptcclvav 

Metfe TSzrtxZjrtl yXws, 'mmv®* An, rt tjm 
© ges* v.p^Ti^r. M e Ad 'em IfeSbKM. 
m 1 — \—Hedtor verb valde trncibns octrlis ad- 
’ fpcieirs 

Farit terrlbiliter , fretus Jove : nec qnicquam 
honorat 

Vitos neque T)eos ; ingens mitem ijpfniti rabies 
‘ ' inVajft. 

’ HdHmer had defign’d tp describe a Mad Dog a? 
a Fhsyfiqiao, he could not have exprefs’d his Looks 
by a maie proper Word than BAsfi&auW. It muft 
4$ hq-ftppiidei’d, that this Dtfcourfe is directed to 
Achilles,who, having ftudied Phyfickiwi m Chiron, 

of receiving an Idpa 
©fth? I^biefdid. to £pu»try-,inen by 
this Metaphor. 

In the thirteenth Iliad, IJeBor is again call u 
AvemHi,bj Neptune. 

It mftff T3e' J obferV'd that' lS Aii<?W and 

and in their natural Signifi¬ 
cation, 
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cation be applied to no other Madnefs than that 
which is peculiar to a Dog, though metaphorically 
it may, as in the Inftances I have given, as alfo in 
Sophoclis and Euripides. The Word *.vao*ox ^ T % 
is ufcd to fignify the Madnefs ofDogs^by ^^ 
Galen, and Diofcorides. And Avvav* **■!<& is ufed 
bv the laft mentioned Author to figaify a Man bit 
by a Mad Dog. Av<rcu«> is ufed by Jretaus in this 
Senfe, and A ur r m<m% by ‘Plutarch , to exprels the 

fame Thing. „ ,. . , rT 

What I would infer from this is, that Homer was 

certainly acquainted with the Madnefs of Dogs ; and 
if Dogs in his Days ran mad, ’tis probable they 
worrid bite Men, and if lb, to be fur^^n Hydro¬ 
phobia would be theConfcquencc j^otwithftanding 
that Plutarch will have it that it was fir ft taken 
Notice of in the Days of dfckftades, who was fa- 
mous for his Practice in Rome before the Death of 


Mithridates. ..... , 

Another ftrong Evidence of its Antiquity is that 

Inftinca which diredts every Dog to avoid him that 
is mad, upon fmelling, feeing, or even hearing him. 
If this is not Inftino?, it is Reafon j and that in a 
higher Degree than we ourfelves can pretend to. 
Now Tnftindt mult be coeval with the Creation, or 
at leaft the Fall ; and therefore Madnefs nJuft not 

h I Sri^aSrdon fbif taking bp fp much of your 
Time from Bufinefs of much greater Impdrt $ and 
1 beg Leave to fubferibe myfelfi 

S I R, \ t ki ' 

u Pour moft obedient humble Servftnp, 

-.. . -. iirr Robert James. 
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IX. A Continuation of an Account of 
an Ffjay towards a Natural Hiftory of 
Carolina and the Bahama Iflands . By 
Mark Catesby, F. R. S.'withfome Ex¬ 
tracts out of the Eighth Set, By 

f)r. Mortimer, Seer. R. S. 

A N Account of the preceeding Set is printed in 
N° 438. of thefe fr an fact ions. Our Author 
begins this eighth Set with the forty-firft Plate of 
hif^Stfnd^iolume ; and, as in this Set he treats 
chiefly of Serpents, he hath, by way of Introduc¬ 
tion, given a fliort Account of the Serpents in gene¬ 
ral of thefe Countries : He faith, that in Carolina 
he hath feen about 18 Sorts of Serpents, whereof 
only four are of the Viper Kind, rhe others of the 
Snake Kind. Befides the different Manner in which 
Vipers and Snakes produce their young, he gives 
fome external Marks whereby, at firft Sight, one 
may judge to which of the two Sorts any Serpent 
belongs. Vipers have long hollow Fangs or Tusks, 
with an Opening near the Point through which 
they emit their Vpnom when they bite ,• thele Fangs 
are articulated to. the Jaw, and lie flat when theVi- 
per is not provoked, or hath no Intention to bite; 
for though his Jaws are full of fmall Teeth, they do 
not feem intended for chewing, but only as fb many 
Beards, like thofe on aFifh-hook or Arrow, to 
prevent their Prey, when any Part of it is in their 
Mouth, from getting back again. Vipers are of an 
ugly terrible Afpe< 5 t, their Heads are broad, and 

K k their 
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their Cheeks wide, their Necks fmali, but when ir¬ 
ritated they'can fwell them out their Bodies are, in 
proportion, Ihorter and thicker, their Scales rough¬ 
er, and they are flower of Motion. Snakes are of 
a pleafanr, harmlefs Afped, their Heads fmali, and 
Necks as thick as the Head, their Bodies long and 
flender, their Scales fmooth, and they are nimbler 
of Motion s their Jaws are full of fmali Teeth, the 
fame as the Viper’s, excepting the Tusks. The 
Tongues of both Sorts are a-like, being forked, 
which Form is the befl: for catching In feds, on 
which they both feed as well as on larger Animals. 

Our Author begins his firfl: Plate of this Set^wirh 
the Figure of the 

41. Viper a caudifona Americana : The Rattle- 
Snake. Our Author faith, that this Species is the 
largcft, and therefore the moft venemous of any of 
the Viper Kind 5 the largell he ever law was of 8 Feet, 
and weighed 8 or 9 Pounds. They often come in¬ 
to Yards, where they put all the Domeftick Ani¬ 
mals in great Confirmation, nay, fometimes, they 
get into the very Houfes, and one was found be¬ 
tween the Sheets in a Bed loon after the Pcrfon had 
left it. Nothing hath yet been found as a certain 
Cure for the Bite of this horrible Creature 5 cutting, 
out the Flefh were the Wound is, and fearing it* 
feems to be the fureft Method. He faith, the 
Charming of other Creatures, attributed to this 
Snake, is generally believed in America ; but I fhall 
lay nothing more of it here, referring the curious 
Reader to the Account our learned' Prefidcnt,- Sir 
Hans Sloave , hath communicated to this Society, 
on that Head, in Tranjaffhfts, N° 433. 


Not 
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Not having before met with fo particular a De- 
(cription of the Rattle, which this Sort of Vipers 
carries at their Tails, 1 lliall tranfcribe his Words. 

« The Rattle is of a brown Colour, compofcd of 
«* feveral homey membranous Cells of an undulated 
“ pyramidal Figure,which are articulated one with- 
<( in the other, fo that the Point of the firft Cell 
** reaches as far as the Bafis, or protuberant Ring 
« of the third, and fo on j which Articulation be- 
ee ing very loofe, gives Liberty to the Parts of the 
“ Cells, that are inclofed within the outward Rings, 
«* to ftrike againfl; the Sides of them, and fo to caufe 
^jhfi^4^ttling Noife, which is heard when the 
**Snakeihafe«,its Tail. In the Plate is delineated 
« the Sedion of one of thefe Rattles, and likewiie 
t( one of them entire with 24 Joints; and on the 
Ci other Side is a large Fang or Tusk.” 

4a. Viperacaud'tJonaAmericana minor: Thefmall 
Rattle-Snake. Our Author is not certain whether 
this be of a different Species from the proceeding; 
its Difference of Size and Colour being poffibly 
owing to Difference of Age, and the Change of its 
Exuviae for he fays, that he hath often obferved 
that the lame Snake, on changing its Skin, hath been 
of very different Colours from what it was before. 
He thinks it to be a Miftake, that Rattle-Snakes 
have-as many Joints in their Rattles, as they are 
Years old. To this Serpent are joined the Figures 
of two Plants. 

Frutex, foliis oblongis ferratis alternis ; Aca- 
t'ue fioribus luteis * frutfu brevi, calyculato vi- 
ndu . f , 

. .* Kki 
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Acacia, Buxi foliis rotundioribus ; jloribtis al~ 
bis i filiqua lata, tomprejfa. This Tree affords an 
excellent Wood for Joyners Work. It is, mifta- 
kenly, called Mahogany by the Bahamans j it is 
next in Beauty to what is here called Madera, which 
is the Mahogany of Jamaica. 

43. Vipera Aquatic a : The Water-Viper. Thefe 
Serpents are commonly found hanging on Branches 
of Trees, which lean over Rivers, into which they 
plunge after Fifh, which they catch and carry to 
Shoar. This Sort is commonly called in Carolina* 
the Water Rattle-Snake, not thatithath a Rattle, 
but from the Likencfs of its Colour, a nd its Bit e be¬ 
ing as mortal, Its Tail terminates iy'^flTSfp’pomted 
Horn, which, by the credulous, is thought like- 
wife to be venomous, and that a Tree wounded 
with it will die ; but this is without Foundation. * 

FruteXy foliis ferratis, flor'tbus longiot ibtis fpi* 
catis fubviridibns, caffula pent agon a. 

44, Vipera nigra ; The black Viper. 

Arbor foliis pinnatis, fpica pendula fericea , 
Alpin. p. 1. 

45’. yipera fufea : The brown Viper in Virgi¬ 
nia ; In Carolina it is called the Truncheon-Snake , 

Arum maximum A&gyptiactm quod vulgb Co- 
locafia C. Bauh. pin. p. igy. Shine Hift. Jamaic. 
Vol, I. p. 1 66 . Arum JEgyptiacnm F. Column. 
Ecphras. Part II. p. r, • . . 

Our Author refers his Readers to Sir Hans 
Sloane’s ample Defcription of this ufeful Want, in 
his Natural B'tjlory of Jamaica, Vol. X, p. 1 66. to 

which 
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which he only adds, that they are very acrimonious 
till boiled 8 or 9 Honrs, and then become eatable, and 
tafte much like common Potatoes. There is fince 
introduced into Carolina , another Sort which is 
not acrimonious, but may be eat even raw } thefe 
Roots are here the chief Food of the Slaves j they 
come originally from Africa. 

4 6 . Anguis, Ventre Cuprei color is : The Cop¬ 
per-bellied Snake. 

An Ricino'ides AELleagni folio ? The llathera 
Bark. The Bark of this Tree being burnt, yields a 
fine Perfume ; infufed either in Wine or Water, it 
gives agrateful aromatick Bitter. This is called Cor- 
y others j taking its Name from one 
of the Bahama Iflands, corruptly called llathera 
inftead of Eleutheria, or Liberty-IJland, from the 
Greek Word eAeufy®., liber , free.. 

47. Anguis gracilis , carttleo-viridis : The blu- 
ifh-green Snake. It is found chiefly on Trees. 

Frutex baccifer, verticillatus ; foliis fcabris, 
latis dent at is, & conjugates ; baccis furpureis , 
denfd congejlis. 

48. Anguis niger: The black Snake. Thefe 
Snakes are very beneficial in killing Rats, which 
they pu’fue in all Parts of Buildings. 

Frutex, Rubo fmilis, non ffmofus, capreolatus % 
fruftu racemofo , caruleo, Mori-form's, 

* 

49. Anguis minor fufeus maculatus: The little 
brown Snake, Thefe Snakes generally live under 
Ground. 


Corallo - 
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Corallo-dendron humile ^ fp tea forum longiffi*. 
ma, coccinea ; rad'tce craffiffima. 

50. Anguisgracilis,ftifeus: The Ribbon-Snake, 

Arbor baccifera, Laurifolia , aromatica, fruEtn 
*! viridi, calyculato, raccmofo. Sloane’s Hift. Jam. 
Vol. II. p. 87. Cortex Winteranus Offic. Winter’s 
Bark. Our Author agrees with Sir Hans Sloane , 
that this is not the true Winter's Bark, altho’ it 
hath obtain’d the Name, and is ufed as fuch. 

51. Angitis gracilis maculatus : The fpotted 
Ribbon-Snake. 

5P feudo-fantalum, croceum SloanfyAAAkAfxt**h . 
Vol. II. p. 184. Brafiletto This Vfood is ufed in 
Dying, but the Demand for it having been great, the 

Bahama Iflands are almoft clear’d of it. 

♦ 

Flos F affiants minimus, trilobatus 5 forefubca- 
rnleo . 

ya. Anguis annulatus : Th£ Chain-Snake. 

Frutex, Lauri longiore folio* 

y'3. Anguis viridis maculatus; Thegrcen fpotted 
Snake. The Author doubts whether this is not the 
fame with the fpotted Ribbon-Snake, p. ji. 

Apocynum fcandens 5 Jalicis folio j fore ample, 
plena. 

5-4, Anguis Flagelli-formis : The Coach-whip 
Snake 5 fo called from its being very long and Ben¬ 
der like a Coach-whip. The Indians foolifhly be¬ 
lieve that one of thefe Snakes can, with a Jefk of its 
Tail, cut a Man afunder. 


Lychnis 
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Lychnis vifcofa Vitrginiana ; fio t e amplo, coct- 
neo ; feu Mujctpttla Regia . D. Banifter 
Phjtograh. Tab. ^o^. Fig. i. 

/$ngui$ e rubro & albo varius • The Corn- 
Snake. This rakes its Name from the Relemblance 
of its Colour to that of Maize or Indian Corn. 

Vi/cum Caryophylloides ramofum ; floribus mi¬ 
nimis albis. This is a Bulbous Plant, like a Nar~ 
cijfus , and grows fometimes on the bare Rocks in 
the Bahama Iflands j but being moft commonly a 
Tarafite Plant, the Author hath given it the Name 
of Vifcim . 

. —'/IssguM capite Viperino : The Hog-Nole 
Snake. The Airthor fufpe&s this to be of the Vi¬ 
per Kind, altho’ in one of them he could find no 
Fangs. 

JLiliUtn , five Martagon Canadenfe j fiore luteo, 
punffato. Acad. Reg. Tarifi The Martagm. The 
Plate exhibits the Flowers of two Sorts; thelargeft 
of which is growing in Mr. Collinfon's Garden. 

57. Unguis viridis : The green Snake. 

Caffena vera Floridanorum ; Arbufcula bacci- 
fera Alaterni facie, foliis alternatimfitis \ Tetra - 
pyrene. Pluk. Man tiff The Caffena, This is the 
Plant of which the Indians make a beloved De- 
co&ion, which they drink in great Quantities, even 
till it becomes Emetick. They have an annual 
Cuftom of drinking it in the Spring with great Ce¬ 
remony, from the King down to the loweft Sub¬ 
ject, and even Children$ at which time they bum 
all the old Furnitureof their Houles. They fey it 
reftores loft Appetite, ftrengthens the §tomach, 
and gives them Agility and Courage in War, &c. 

3 la 
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la North-Carolim and Virginia it is called Tapou, 
and is ufed by the Englijh ; and our Author thinks 
it the fame Plantas the ‘Paraguay Tea, which comes 

from Buenos Ayres. . 

58. Align is e caruleo & albo vartus : The 
TVamPam Snake,; fo called from the Reiemblancc 
it hath in its Colours to the Wamp am, or Indian 
Money, made of Pieces of Shells blue and white, 
ftrung together. 

Ltliim Carolinianum fiore croceo , punBato, 
'Fetalis longioribus , cr anguJHoribus : The red 

^ jo. Cacilia maculata : The Glafs-Snakc. 

Chry fanthemum Arnericanum 
fore daris Mali Ter fie* colore ifmbonemagno pro¬ 
minent e ex atropurpureo , viridi Auro fulgente: 
This Plant hath flower’d in England. 

60. Angnis niger , maculis rubris & luteis ele¬ 
gant er varius .* The Bead-Snake. They are com* 
monly found under Ground. 

Convolvulus ; radice tuberofa , eficulenta. Sloane’s 
Hiflt. Jamaic. Vol. I. p. 1*0. The Virginian 
Totato. The Roots of thefe Plants are the prin¬ 
cipal Subfiftancc of the greater Part of Africa, and 
the fouthern Parts of Afia, as well as moft of the 
People, both black and white, in the Colonies in 
America . The Author enumerates five Kinds : 
the common Totato , the Bermudas, the Brimfione, 
the Carrot, and Claret Totatoes , each of which 
he gives Dcfcriptions of. 

FIN i>£ 
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I. A Catoptric Microfcope. By Robert 
Barker, M. 7). F. R S. 

T HOUGH Microfcofes , compos’d of Re¬ 
fracting Glares only, have been va% im¬ 
proved, as to their EfFe&s of magnifying; yet 
they have been attended with fuch great Inconveni* 
ences, that their Application to many Arts, in 
which they might be very convenient, is not fo 
common as might.be expeded, and Mankind have 
reap’d but a fmall Part of the Advantage obtaina¬ 
ble from fo fur prizing and ufeful an Inftrument. 

Among the Inconveniences mentioned, thefe 
are the moil: confiderable : 

i. That in order to magnify greatly, it’s necef- 
fary the Object-Glafs be a Portion of a very mi¬ 
nute Sphere, whofe Focus being very lhort, the 
Objed muft be brought exceeding near; it will 
therefore be fliaded by the Microfcope , and not 
vifible by any other Light than what pafles 
through itfclf; in this Calc therefore, Opake Ob* 
jeds will not be feen at all. 

a. Obje&s illuminated this way, may be rather 
faid to eclipfe the Light, than to be truly fceh, 
little more being cxadly rcprefented to the Eye, 
than the Out-line; the Dcpreflions and Elevati¬ 
ons within the Out-line appearing like lb many 
Lights and Shades, according to their different De¬ 
gree of Thicknefs or Tranfparency ; though the 

L 1 contrary 
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contrary happens in ordinary Vifion, in which the 
Lights and Shades are produced by the different 
Expofure of the Surface of the Body to the inci¬ 
dent Light, 4 

3. Small Parts of large Objeds caunot cafily be 
applied to the Micro/lope, without being divided 
from theirWholes, which in the Caie of Vivi iedion 
defeats the Experiment, the Part dying, and no 
more Motion being obierved therein. 

4. The Focus in the ^Dioptric Microfcope being 
fo very fliort, is exceeding nice, the leaft Deviation 
from it rendring Vifion turbid; therefore a very 
fmall Part of an Irregular Objcd can be feen di- 
ftindly this way. 

To remedy thefe Defeds I have contrived a Mi¬ 
crofcope on the Model of the Newtonian Tele- 
fcope, in which I have been greatly affifted by that 
excellent Workman, Mr. Scarlet\ jun . I fliall 
lay nothing of the Effeds of this Inftrument, ex¬ 
cepting that it magnifies from the Diftance of 9 to 
14 Inches, having the Honour of lhewing this In¬ 
ftrument to this learned Society, 

Explanation of the Figures. 

Fig. 1. The entire Microfcope mounted on its 
Pedeual, on a proper Joint, contrived fo as to di- 
red the Inftrument, cowards any Objcd. 

Fig. r. The Sedion of the Inftrument, in which 
AB is the larger concave metalline Speculum , C D 
the letter Concave metalline Speculum ;EFa hollow 
Brais Screw to fatten in the ift Dioptrical Glafs, or 

Plano 
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Plano-convex Lens; G H another Screw fattening 
on the hollowCylinder EFI K(in which theDioptnc 
Glafles are contain'd) to the Body of the Micro- 
fcope ; 1 K a Gap with a fmall Perforation, ferving 
as an Aperture to the Eye-Glafs, or id Lens (con¬ 
vex on both Sides); M L is a long Screw patting 
through the Nuts P and V, ferving to bring the fmall 
Speculum to a proper Pittance from the larger; 
N Qjl Hiding Piece mov’d by the Screw, carrying the 
Stem Q_R, and little Speculum C D; YX a Screw for 
the Cap at Fig. 3; that at Fig. 4, is to be fere wed 
on the Aperture IK. 

Fig. S‘ Shews the Conftrudion of the Micro- 
fcope, in which i is an Objed fnppofed ered; from 
which Rays falling on the Speculum a h y will be 
refleded to the Focus k, where they will form an 
inverted Image, and being refleded by the fmall 
Speculum c d, they will pals through the Perfora¬ 
tion of the great Speculum^ and fallingon the Pla¬ 
no-convex Glafs ef, converge again, and form an 
ered Image at l\ which being brought very near to 
the Eye, and fo confiderably magnified, will be 
diftindly feen through the Eye-Glafs g h. 


L 1 % 
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II. An Account of the Standard Mea • 
fares preferred in the Capitol at 
Rome. By Martin Folkes, EJ'q; V. 2°. 
R. S. 

I N the Wall of the Capitol is a fair Stone of white 
Marble, of the Length of 8 Foot 5- Inches 
Englijhi and of the Breadth of 1 Foot 9 Inches 
and a half j upon which are infcrib’d the Standards 
of feveral Meafures with thefe refpc&ive Infcripti- 
ons: 

Piede Ro: Pal. IIH. One. XII. Dcti XVI. 

Piede Greco. 

Canna di Architet. Palmi X. 

Staiolo Pal. V. Quar. III. 

Canna di Merca. l’al mi otto d’ altra mifura. 
Braccio di Merc. Pal. III. d’ altra mifura 

Braccio di Tcffito di Tela. 

Curante Lu. Poeto. 

The Lines that reprefent thefe Meafures, arc cut 
in the Marble, pretty deep j but as they have, 
confequently, a confiderable Thicknefs, it is fame- 
what difficult to be very exad in taking off their 
Dimenfions. I, however, attempted to do it as 
nearly as I could, by letting the Point of my 

Compares 
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Compares in the middle of the crols Lines, that 
are drawn to determine the Beginnings and Ends of 
the Meafiires. The Palm of the Arcbite&s is 
eafier to give than the others, by reafon the whole 
Canna is infcribed on the Stone : This I therefore 
took off, as I prefume others have generally done, 
and then divided it into io equal Parts. After¬ 
wards my chief Attention was given to the Ro~ 
man Foot, as of greater Confequence than the 
other Meafures. They all, however, follow as 
they occurr’d to me, in fuch Parts as the London 
Foot contains a thoufand of. 

The Roman Foot 966 +. This is divided upon the 
Stone, firft into 4 Palms, and then on the upper 
Part into 12 Unche, and on the lower into 
i6Deti, according to the Infcription. 

The Greek Foot 1006 This is alfo divided like 
the Roman. 

The Canna of the Architects 7315. It is divided 
into 10 Palms, each of which is therefore 73 it 
of the Englijb Foot. 

The Staiolo being $ Palms and f is 4212—. 

The Canna de Mercanti divided into 8 Palms of 
another Meafure, 6 Foot 6 Inches 4!. 

The Braccio de Mercanti , divided into 4 Palms of 
another Meafure, 2 Foot 9 Inches £4. 

The Braccio dt Tejjitor dt Tela, .divided into 3 
Parts, 2 Foot 1 Inch 4 

The Palm of the Architects is aflign’d by Mr. 
Greaves 732 of the Englijh Foot j and the fame 
is given by Monfieur Tic art to the 2 V/J Foot, as 

494 
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494+ to 7*0$ which reduced, becomes 731+ of 
the Englijb Foot, as before, and as it came out 
from my own Tryal. 

The Roman Foot is given by Tic art from this 
very Stone 65-3 f 0 of fuch Parts as the Tarts Foot 
contains 720 ,• that is, by Reduction, 967 + of 
the Englijb ; and the fame by Fabretti , who alfo 
meafared it upon this Stone, is align’d to the Palm 
of the Architects, as 2040 to 15-45-; which reduc’d 
upon the former Meafure of the Palm, is 966 \ of 
the Englijb Foot. Thefe Mcafiires come out as 
near as the Nature of the Standard can poffibly al¬ 
low i and as it was lomewhat frclher in Monfieur 
Tic art's Time than it is now, I would make no 
Difference in the Proportion he has affign’d ; but 
fuppofe the Roman Foot on this Marble was intend¬ 
ed to be fuch a one as fliould contain 967 Parts of 
the Englijb very nearly. 

Mr. Greaves had long before affign’d the Mea- 
fure of the Roman Foot from Cojfutius 's Monument, 
to be 967 of the Englijb , and had preferred that 
Mealure to the others he had taken from the Tomb 
of Statiliusy and the Congius of Vejpafian, And I 
think one can make no doubt, from what has been 
{aid, but Cojfuttus's Foot was the Foot intended to 
be inlcribcd upon this Marble; though that Mo¬ 
nument is itfelf now loft: at lcaft when l was at 
Rome I could get no Intelligence of it, though I 
made a diligent Enquiry amongft all the People 
likely to be acquainted with it. 

Fabretti , in his Work concerning Aqucdu&s, 
where he gives the above-mentioned Proportion of 

the 
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the Palm to the Foot, finds fault with Lucas Teetus, 
as having made a wrong Calculation of this Propor¬ 
tion in his Book, 2 )e Men fur is & Tonderibus. 
True it is, that the Proportion there given by Foetus, 
does not agree with the Foot upon the Marble, but 
yet it is no falfe Calculation, as Fabretti thought > 
and had he examined Foetus'* Book with Care, be 
would have been fenfible this is not theFoot he there 
contends for, but thzCoJfutian Foot which Lucas 
foetus in his Book diiputes againft. The Truth 
therefore is, that he either alter’d his Mind after the 
writing of that Book, before the Marble was fet 
up; or, more probably, that rbo’ he had the Care of 
having thefe Meafures inferibed on the Marble, he 
was directed by a luperior Authority what Meafures 
he was to have engraved; and that accordingly he 
bad, as near as he was able, the Cojfutian Foot 
defcribed for the ancient Roman Foot on the 
Stone : And that this was the Cafe, and no Miftake 
about the Number, as Fabretti fuppofes, appears 
not only from rhe Tenure of his Book, where he 
condemns Cofutius's Foot,which there appears, but 
alfo from his Scheme at the latter End, where he 
has given what he calls Scemapedis legit imi, agree¬ 
ing with his own Numbers, viz. n Inches, whereof 
9 1 make the Palm of the Arcbite&s, and alfo the 
Menfura Colotiani & Statiliani pedis, agreeing 
with that now inferibed on the Marble, The Colo - 
tian is the fame Monument as the Cojfutian, fa 
called from the Perfon in whofe PofTefiion it had 
formerly been $ and he had before faid, p. y. that 
according to theTeftiroony of philander, the St a- 

tilian 
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tilian agreed with it; though Mr. Greaves , who 
meafured both thefe Feet with great Care, found 
fomeDifFerence between them,flaring t\xtCojfutian y 
as above, 967, and the Statilian 97 %> ^y 
tus's quoting 'Philander* it is plain he had not 
himfelf meafured the latter; and therefore the Foot, 
called by him the Colotian and Statilian , is indeed 
purely the Colotian ox Cojpatian Foot j and the 
fame has occurred to me alfo very nearly from my 
Meafure of the Height of the Trajan Pillar, which 
I find, from the Ground to the Top of the Cimatium 
of the Capitol, to be nyFeet 10 Inches s'; and this 
Height divided by 120, gives very nearly 966 for 
the Quotient. 

For the Greek Foot there feems to be no further 
Myftery,than that it was intended to be made to the 
Roman in the Proportion collected from Pliny , 
which is, that 615" Roman Feet made 600 Greek* by 
which Account the Greek Foot fhould contain 1007 
of luch Parts as the Roman contains 9 67 3 and the 
adtual Quantity I took off was 100 6. 


III. Obfervationcs nonnullse nota- 
tu non indignse. Anno 1734* Ab 
Johanne Frid. Weidler, R* S, S. &c. 
Vitembcrgas fa&ae. 


i.TX IExxWIJ anuar. A. 173 4 - Itcrum apparuit 
I J fplendida admodum/f« Borealisyrcfyzti 

hor. vii. m. 6 . Sub feptentrionera vifus arcus ater, 

cum 
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cum duplici fafcia Candida eidem infidente, quam ni¬ 
gra regio media diftinguebat; aflurgebat arcus ultimuS 
candidus ad altitudinem 25 graduum ; in tradu nigro 
fobinde incendebantur pyramides lucid®; reflexo lumi- 
ne prope Zenith fimilis candidus arcus producebatur; 
h vii. 30'. albus tradus in occafum longius ultra ip- 
fum occafus sequinoftialis cardinem diffimdeba- 
tur, attingebat in medio altitudinem yo graduum ; 
h. vii. 3 s’, clara regio ufque in verticem diducebatur; 
nubes hinc inde intercom® verfus occafum tendebant, 
id quod raro inAuroris Borealibus folet evenire; admi- 
ratus etiam fum nubes quafdam circa N. E. h®rente$, 
qu® ante regionem lucidam promovebantur, et ul¬ 
tra quas lux auror® diftin&e cernebatur ; ex quo 
elucet auror® lumen longe ultra nubes attolli. b. 
vii. 38' lucida auror® regio infra horizontem fefe 
demittebat, imprimis verfus occafum 5 etiam illud 
meretur attentionem, quod etfi h®c aurora fplendi- 
da eflet admodum, paucas tamen pyramides luctdas 
oftentaverit: hor, viii. 30' fere tota lux infra hori¬ 
zontem foit conditajeminebat adhuc prope occafom 
altitudine 10 graduum; tradus arcus nigri fub 
feptentrione una cum exigua fafcia Candida immi- 
nente adhuc hora x. conipiciebatur. 

3. Diexxvii. Januar. vefperi hor. vi. X3'. nota- 
ta foit d T> i . nempe reperi ? £ 3 y. minutorum unius 
grad us: Venus meridiem, luna feptentrio- 
nem refpiciebat, hor. vi. si Sc in hac 

obfervaticne Iinea per Venerem & utramquc falcts 
iun® cufpidem duda reda erat, poftca luna fenfim 
longius a Venere exceffit. 


3. Die 


M m 
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3, Die xvii. ’Febrnarii non pr®tereunda eft hu-i 
militasmercurii in barometro ad 28 Dig. 7 » Lin. qua* 
lena antehac heic locorum non animadvert! j prada- 
Giam inde capere licuit horrend® procell*, & im¬ 
petus ventorum, qui omnia fufque deque veriurus 
videbatur,lateres e te&is p. m. hor. iii. magno nume- 
ro dejiciebantur, ut nemo in plateis tutus poflet am- 
bularc hxc procclia in Saxonid ct alibi in GBitna* 
n ia paiflim sedificiis, fylvis, hortifque damna longe 
maxima intuiit, incredibilem arborum numerum 
radicitus evulfit, fregit annoias quercus aliafque ar- 
borcs, homines in libero campo pedibus confiftere 


nequiverunt, 

4. Diexix. Martiivefyznhox. vi- 4 ? circa N.N.W. 
fub feptemtrione apparuit arcus ater fafeia al¬ 
ba lataextenfa veftitus ; lux alb® fafei® clarior e- 
tat verfus occaium, ciuam verftts ortum, fed py- 
ramides lucid® vel und®, quales auroras boreales 
comitari folent, infecut® non funt. Sunt ergo 
qu&dam auror® boreales qu® candidam tan turn iub 
feptentrione ooeli regionem, fed fine lucis motu o- 
ftenckmt, 

y. Die xxix. Martii.aurora borealis mfignis «x- 
plenduit, quam primum conlpcxi hora ix. Luna ver- 
gebat in occafum, & per nubes, tantum lucebat 5 
coeUam t-otum fere nubibus tedum erat & tanaea 
circa feptenmonis cardinem dam poft diftradtes 
nubes regio, e qua lucid® fobinde pyramides, cer- 
tiflfmo auror® borealis prasfentis indicio, prodi- 
bant; deprehendi etiarn poft nubes loriduna aurorae 
tradum in arcum componi: lucid® pymmides ufque 
adhor.xi. obfemri potuerunc j rarum fpe&aculum 

ccelo 



( x6 9 ) 

coelo nubilofo SC aere ventis agitato, auroram bo- 
realem fpe<5tari, quae alias fere tantum fereno et 
tranquillo- coelo emicare fblet. 

6 . Die ix Augufti cum in vallum obfervandi 
Saturni caufa me contulifiem hor. xi fubito nu- 
bes quaedam tenues circa N N. E. Sf N. g. E. fui- 

E enlae ardere vifae funt. Verum paucis radiationi- 
us emiffis verfus verticem ceffebat inflammatio, 
& nubeculae in ortum leni vento propellebantur. 

Ex his aliifque obfervationibus, quam varium 
et mutabilefit aurorae borealis lumen phenomenon, 
luculenter intelligitur. 


IV. Oh- 


M m t 
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An Explanation of the TABLES. 

The firft Column contains the Month j the fccond Column 
is the Day of the Month } the third the Hour of the Day, 
beginning at Six in the Morning, to Twelve at Noon, and 
Nine at Nightthe fourth Column is that of the Thermofcope- 
the fifth Column is the Height of the Mercury in the Bam! 
fcope, the firft Number is the Inches of its Height, the feconfi 
aqd third Number marks the tenths and hundredth Parts of 
an Inch ; thefixth Column is the Latitude the Ship' is in, by 
Account, every Day at Noon ; the feveuth Column is the 
Longitude the Ship is in every Day at Noon, by Account, from 
the Meridian of London (except where otherwife exprefs’d). 
The Column Variation, is the Variation of the Needle } and 
the next four Columns are the Latitudes obferv’d at Noon by 
four feveral new Inftruments; the firft is Mr Smith's Prifraatic 
Quadrant, the fecond is Mr. Hadley's. , the third by Mr. John 
Elton , and the fourth by Mr. Caleb Smith and Mr. William 
Ward i the next Column is the Wind for the moft Part of 
the Twenty-four Hours. 

The Thermofcope which I made ufe of in the Voyage, was 
made by Mr. John Patrick, together with the Barofoope 5 in 
his Thermofcope be places [°] at the Top, fuppofing it to be 
the Heat under the Line, and fo the Figures increafe down¬ 
wards. with the Increafe of Cold. Temperate is placed at it. 

This Frifinatic Quadrant of Mr. Caleb Smith I find to be of 
very great Ufe at Sea, in particular for the Stars, as I have ex¬ 
perienced feveral times in my Voyage to Hndfon's Bay, in the 
worft of Weather, when you can but fee the Horizon * and 
■his other is of great Ufe, in tolerable fmooth Water, in foggy 
*nd hazy Weather, when there is no Horizon to be feeo^iet 
have the Benefit of the Sun. 


T/jfr 
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IV. An Experiment to Jhew that fome 
Damps in Mines may he occafioned 
only by the burning of Candles under 
Ground t without the Addition of any 
noxious Vapour, even when the Bot¬ 
tom of the Tit has a Communication 
with the outward Air, unlefi the Out¬ 
ward Air he forcibly driven in at the 
faid Communication or Tipe. By 
the Reverend J. T. Defaguliers, LLD. 
F. E. S. 


ExhjumiktI . 

I N aCylindric Glafs-Receiver, open at both Ends, 
whofe lower End is plung’d in Water, and up¬ 
per End cover’d with a Plate with an Hole of near 
an Inch Bore, a Candle of Six in the Pound will 
not burn quite the Time of one Minute before it 
goes out. 

Experiment II. 

A Candle will burn almoft as long when the 
Receiver is quite cover’d. 

* 

Experiment III. 

The Receiver-having the Hole of the Plate open* 
and a Pipe at Bottom communicating with the etf- 
* ternal 
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rcrnal Air, will burn but a little longer than in the 
firft Experiment; and if you blow in at the Pipe 
with your Mouth, it will go out rather fooncr. 

Experiment IV. 

plow in at the Pipe with Bellows, and the Candle 
will burn as long as you will. 


V. A Chemical Experiment by Mr. John 
' Maud, ferving to illujirate the Phoeno 
. menon of the Inflammable Ait Jhewn 
to the Royal Society by Sir James 
Lowther, Bar*• as defer ibed in Phi- 
lofoph. Tranfa£fc. Numb. 43.9* 

S IR James Lowther having formerly favour’d 
the Society with an Experiment upon feme 
Air which he collcded out of a Coal-Mine, and 
brought in Bladders clofe tied, by Sea to Town : 
The FfFcd of which was, that the Air being 
prds’d out of the Bladder through rhe fmall 
Orifice of a Tobacco-Pipe, would catch Fire from 
a lighted Candle, and burn like an inflammable 
Spirit, until it was all confumed, A particular Ac¬ 
count of which has been printed in the Thilofofb. 
Tranf. Numb. 439. /. 109, &c. 

Upon considering that the Caufe was only a 
great (^pantity of lulphureous Vapours, fluduating 
in t^ Air, I was naturally induced to make L an 
\ , Eflay 
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EfTay, by an artificial Mixture, to produce the 
like Effeft. It is very well known to every one 
verfed in Chemical Affairs, that molt Metals emit 
great Quantities of fulphureous Vapours, during 
the Efiervefcence which they undergo in their So¬ 
lutions in their relpe&ive Menftrua , or Solvents. 
Of thefe Fumes Iron emits a great Quantity whilft: 
it is difloiving in Oil of Vitriol, which are very in¬ 
flammable, and not eafily to be condens’d. Thefe 
Fumes I coile&ed into a Bladder with the defired 
Snccefs, and having produc’d before the Society 
two Bladders of this fictitious Air, at the fame time 
that Sir James Lowther was pleafed to make trial 
of his, they both exhibited the fame Phenomena. 

I fball here give a more particular Account of 
the Preparation made ufe of, which was as fol¬ 
lows. 

I took 3ij of Oil of Vitriol and mixtit with 5viij 
of common Water, which I put into a Glafs with 
a flat Bottom about ten Inches wide and three 
deep, with a long Neck ; to this I added 3 ij of 
Iron Filings: There inflantly arofe a great Heat, 
with a violent Ebullition, and the Iron was wrought 
upon very fait, with Fumes copioufly exhaling. To 
the End of the Neck of the Glafs I luted a Bladder 
void of Air, the Neck of the Bladder being fatten'd 
to a Tobacco-Pipe; the Fumes arifing from thedif- 
fblving Metal foon puffed up the Bladder to its full 
Extent, when that being taken away, the Neck 
of it being firft tied clofe with a String, 1 applied ano¬ 
ther in the fame manner: Thus you may get as many 
Bladders full as you can, whilft the Effervefcence lafts. 
TwoofthefeBladders were tried before the Society, 
, O o and 
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and exhibited a Flame like thofe of Sir James Lo-w- 
ther , very like’in the Smell, tho’ fomewhat different 
in the Colour of the Flame. After I had prefs’d 
Part of the Air out of the Bladder, by drawing 
back the Hand, the Flame was fuck’d into the 
Bladder, and fee on Fire, what inflammable Air re¬ 
main’d, all at once } which went ofFlikc a Gun,with 
a great Explofion. 

What is worthy of Notice in this Experiment is, 
that all the Air which fill’d the Bladders was as it 
were generated de novo out of the Mixture, or cllc 
recover’d from being lock’d up in the Body of the 
Metal in an unelaftic State. 

This Experiment will caftly explain a very 
probable Caufe of Earthquakes, Vulcanos, and 
all fiery Eruptions out of the Earth ; for no¬ 
thing more is requifitc than an Intervention of Iron 
with a vitriolic Acid and Water. Now Iron is gene¬ 
rally found accompanied with Sulphur : And com¬ 
mon Sulphur may be analyfed into an inflammable 
Oil, and an acid Liquor like Oil of Vitriol. This 
Acid therefore in the Bowels of the Rarth, by be¬ 
ing diluted with a little Water, furronnds the Iron, 
and works upon it in the fame manner as deferibed 
above •, an Effervefcencc and inteftine Heat arifes; 
the Air which comes from the Mixture is rarified, 
and becomes very elaftic, its Impetus^ by how 
much the more compreffcd by the incumbent 
Weight of Earth, is increafed even to an unlimited 
Degree, and at length, like Gun-powder, will re¬ 
move all Obstacles, and will exhibit to the Specta¬ 
tors above Ground the terrible Phenomena of Earth¬ 
quakes and Eruptions. Thefe inflammable Fumes 
\ fome- 
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fometimes, if very much heated, will, as foen as they 
come to the open Air, catch Fire, and fo produce 
thole fiery Eruptions, of which there are fo many 
Inftances in the World. 


VII. A Letter from Mr . Henry Forth 
to the late Rev d William Derham, 
2 >. 2 ). Canon of Windfor, and F R S. 
concerning the Storm Jan. 8 th, 1735. 

Darlington, Jan. 18, 1735. 

Honoured Sir, 

A L T H O’ I am not fo happy as to be acquainted 
with your Perfon, I am no Stranger to your 
Labours, wherewith you have obliged the World; 
and that Part which relates to Qbiervations upon 
the Alteration of the Weather, I have for fome 
fmall time purfued, for my own private Satisfaction, 
upon your ingenious Model. 

The difmal Accounts we have had from the 
Southern Parts, of the Storm of Wind which hap¬ 
pened on the 8 th Inftant, put me upon reflecting, 
that one of your Curiofiry might defire to know 
how our Northern Regions were affe&ed by it j 
which will, I hope, be a fufficient Apology for this 
Liberty. 

The Place from which 1 write, and where I re¬ 
fute, is 14 Miles South of Durham , Lat. 5-4° 46'. 
The Evening before the 8th, my Barometer flood 

O o a at 
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at 29 Inches, but had been gradually falling for two 
Days. I he Wind was thcnS. VV. high in the le- 
cond Degree \ w hich incrcaled towards Midnight a 
Degree more. Mod of the Day was attended with 
Snow or Sleet. 

The 8th in the Morning I found my dials fallen 
to 28 Inches, 38 Tarts, and at Four o’Clock /. m. 
down to a8 Inches, 5 Tarts, and by Ten in the 
Eveningrifen again ro ? 8 Inches 45 Parts. All this 
while the Wind with us was in the North Ead* with 
only a moderate Gale, tho’ attended all Day \\ith 
Snow, which at Night was two Inches and a quarter 
deep 5 and about bight it began to freeze As the 
Wind in the South Parrs was all tlur while in the 
oppofite Quarter, 1 Ihould have expelled an Accu¬ 
mulation of the Air, and, as a Conlcqucncc, the 
riling of the Barometer at the time of its falling the 
lowed. Had the Storm been the Night before, 
when our Wind was in the fame Direction, and had 
afterwards fallen, I Ihould then have imputed the 
Fall to the quick Return of the Current of Air to 
reftorc the Equilibrium*. But as it is, the ltnall Pro- 
grefs I have made in Natural ‘ Rhihfiphy , leaves 
me in Ignorance. I cannot conclude without once 
more asking Pardon for this Freedom, and alluring 
you that I am, 


SIR,, 

Tour moft obedient , humble Servant , 


Henry Forth. 

T.S. 
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SP. S. As we have beep fortunate in cfcaping the 
Jaft Storm, we have been no Icfs loin regard to the 
melancholy Effc&s which the great Rains have pro¬ 
duced in the more Southerly Parts; for tho’ we had 
more than ufttai with us the laft Month (for I 
find by my Regifter that 13 ffe 85* I'ts, fell through 
my Funnel, whofe Area is juft ico Inches, in Zte- 
c ember laft) yet the altnofl: conftant intermitting 
Frofts vve had, kept it from going oft in any confi- 
derable Quantity at a time. 


Inches. 

Barometer, greateft: Altitude 30: 10 
leaft ditto 29 : 13 


VIII. An Account of ihe Bones of Ani¬ 
mals being changed to a Red Colour by 
Aliment only. By John Belchier, 
Surge on 3 F. R. S. 

T HAT the Circulation of the Blood is carried 
on through the Bones, is evident from many 
Phccnomena obiervable in Surgery; but that the 
Circulation is univcrfally and intimately diftributed 
through the mod folid and compact Sobftance of 
the Bones (tho’ hirherto by fome made a Matter of 
Doubt) will appear undeniably from the Inftances 
here produced; which are the Bones of feverat 
Hogs, of a different Breed, changed to a deep red 
Colour mccrly by Aliment. And what makes this 

flill 
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ftill more furprifing is, that neither the flelhy nor 
cartilaginous Parts fufFer the leaft Alteration in Co¬ 
lour or in Tafte. 

The Diet with which thefe Hogs are fed is Bran, 
after it has been boiled in a Copper with printed 
Callicoes, in order to clean them from a dirty red 
Colour occafioued by an Infufion of Madder Root , 
which is made ufc of to fix the Colours printed on 
the Cloth; fome of which Colours are made with 
Preparations from Iron, others with a Mixture of 
Alum and Sugar of Lead. 1 he Parts printed with 
the Preparation of Iron produce Black and Purple; 
thole printed with the Mixture of Alum, Red of 
different Degrees, according to the Strength of the 
Mixture. The Bran having abforbed the red Co¬ 
lour difeharged from the Cloth, is mix’d with the 
common Food of the Hogs, and produces this 
Effe<ff on their Bones. 

Upon examining thefe Bones, I oblerve in gene¬ 
ral the folid Parts to be moft tin&ur’d, and the 
Teeth particularly, except the enamell’d Part, which 
is of a different Subftance ; and upon fawing them 
through, I find the internal Parts equally tinged, ex¬ 
cept at the Ends of the Bones, where the Sub¬ 
ftance is more fpongy. And iii order to difeharge the 
Colour, I have macerated them in Water for many 
Weeks together j have boil’d them often, andfteep* 
cd them in Spirits, but all hath prov’d incffe&ual; 
nor is the leaft Tindture given to any of the Li¬ 
quids, in which I have made Experiments. 

Whether this Colour is produced from the Mad- 
der only, or from all the Colours blended together, 
1 purpofe to make further Experiments. 

VIII. An 
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IX. jin Obfervation of a white Liquor 
refembling Milk, 'which appeared in - 
Jlead of Serum feparated from the 
Blood after it had flood fome time. 
By Alexander Stuart M. D. Thyjician 
in Ordinary to her Majefty , F. R. S. 
and of the College of Thyficians > 
London. 

*jtOHN. TFICKS, Carver, in Bromley-Jlreet, 
J about forty Years of Age, had been ill abour 
three Weeks by a Lofs of Appetite and Indigeftion, 
and at laft a Pain and Diftention of his Stomach, 
with a low Degree of an inflammatory Fever ; his 
Tougue dry, rough, and of a rufty brown Colour 
in the Middle, with a white foft Lift on each Side ^ 
his Urine very high coloured, with a flimy Pink- 
colourcd Settlement in great Quantity $ Stools very 
yellow and loofe. 

Eight Ounces of Blood being taken away, inftead 
of Serum nothing appeared above the Coagulum but 
this white Liquor refembling Milk, which I pour¬ 
ed off to the Quantity of four Ounces, or there¬ 
abouts. There was no Smell perceptible at firft, 
but in fix Days it began to have the Smell of rotten 
Eggs : It flood in a Room, where there was a Fire 
for fome Hours of the Day, for three Weeks more, 
in which time it did not alter its Confiftence nor 
Smell. 


He 
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He had eat very little for a Week before I firft 
faw him ; and only a little of a Calf’s Foot dew’d 
the Night before for Supper, and no Breakfaft that 
Day. He was addicted to drinking of itrong Pale. 
Malt Liquor every Day in his Health. 

If this be Chyle , it is a Subdancc very different 
from Milk, which is apt to turn lour and thick 
by keeping, and never contracts the putrid Smell 
of rotten Eggs, as thus did. Whether it be not 
Chyle turn’d putrid, and near to PurulcnCy, by a 
long Circulation in the Blood Vcflels, but not con* 
verted into Blood, through fomc Defcdt in the 
Sanguification , is a Qucftion which T doubt can¬ 
not be decided without more Oblervations and Ex¬ 
perience. 

The Coagulum of the Blood was covered with a 
fizy Pellicle, about the Thickncls of a Shilling. 
The red Part was of a grumous, tender, incoherent 
Confiflcnce. 

Tho’ he was much better in a Week’s time, I 
order’d five Ounces of Blood to be taken away, 
to fee what Change had been made, and found the 
Coagulum cover’d with a fizy Pellicle to the Thick* 
uefs of Half a Crown, the red Part of a due Con¬ 
fidence, the Scrum clear, without any Chyle. 

The Vrine became clear, and he recovered in a* 
bout two Weeks after I law him fiid. 


X. An 
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X. j 4 rt Account of what was obfervd 
upon opening the Corpfe of a c Per[on 
who had taken federal Ounces of 
crude Mercury internally ; and of a 
Plumb-Stone lodg'd in the Coats of the 
Rettum. Communicated in a Letter 
from the late Dr. Madden, Thyfician 
at Dublin, to Sir Hans Sloane, Bar . 
Tref R . & 

SIR , 

T HE Internal Ufe of crude Mercury is be¬ 
come fo frequent of late, that I believe it. 
may produce fome great Benefit to Mankind here¬ 
after, if a carefal Colle&ion was made of all the 
extraordinary Cafes relating to the good or bad Ef¬ 
fects of this Pra&ice. 

There are fome Circumftances in the following* 
Cafe, which were not owing to the internal Uie of 
Mercury ; yet there are many others which were 
undoubtedly occafioned by it. 

* Some time ago I was prefent, with Dr. Robinfon , 
and Mr. Niched, ova Surgeon-General, at the open-f 
log the Body of a Gentleman of Note in this Town, 
who, for feveral Years, had found great Difficulty 
ia going to Stool. This Dilorder mcreafed upon 
him towards the latter End of his iLife, and he 
was feized with a violent Uifteroper, *of which 

Pp * 
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I can give you no Description, having never attended 

hU | a order to procure a Paffage downward ('which 
I fuppoie was a principal Complaint) he took, by 
the Advice of a Phyfician,fince dead, ievcral Ounces 
of crude Mercury, at different times, without any 
’ Relief, and at length died. 

Upon opening the Abdomen, which was very 
much Mended, there burft forth a great Quantity 
of Wind, though the Guts and Stomach were not 
wouhded. 

The Stomach was empty j and upon opening it 
we found the inner Coat very much inflamed from 
one End to the other. We obferved in feveral 
Places of the fmall Guts, fome fcattcr’d Grains of 
crude Mercury , and along with them we generally 
found a black gritty Powder, very like JEthioft 
Mineral , whichwas, without doubt, the Mercury 
changed into chat Confidence. 

The Colon was diftended, at its Origin, to 
twice the Thickncfs that an ordinary Man’s Arm 
has about the Shoulder. This extraordinary Tbick- 
nefs extended itfelf about the Length of ten or 
twelve Inches; from hence it gradually dccrea- 
fed, and where it was attached to the Stomach, 
it had not above a third Part of that Size. 

It was nwfoh inflamed" rat ■ its ’Origin, and con¬ 
tained at lcaft fix Quarts of liquid Excrement, in 
which we obferved crude Mercury-, and alfb fome 
of the black Powder mentioned above. 

The Colon, <where it parted from the'Stomach* 
and diverged toward the' left Kidney, adhered 

about 
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about the Space of three Inches to the Omentum \ 
and upon feparating the Adbefion, \\ e found an Ab- 
Jccfs and Inflammation, which had communicated 
itlelf to thofe Parts of the lleon t which were con* 
tiguous to the Colon. 

The Colon had in this Place a Perforation about 
three Quarters of an Inch in Diameter, and four 
fmaller Perforations, about the Size of a Goole’s 
Quill, through which feme Excrement had paffed 
Into the Abdomen. 

The Coats of the Colon, as it approached the 
Inteftinum rebhtm, began to grow icirrhous, about 
the Space of fi* Inches, and the Capacity became 
gradually fmaller* 

The Valves of the Colon , about this Place, were 
of a reddilh Colour, and were more fcirrhcus 
than the other Parts of the lnteftine . The Coats 
of the Cohn, where it was continued to the 
Return, wefe at lead half an Inch thick, and its Ca¬ 
pacity was not above the fourth Part of the natu¬ 
ral Size 

Upon cutting the Gut horizontally hereabout, 
\ve perceived a Jfody which flopped the Paf- 
fage, and feemed to the Touch almoft of a car¬ 
tilaginous Confidence. Having opened the Gut 
Lengthways, we found it was no more than two 
Of the Valvules Conmventes Colt, which weie 
•gtfown feirrbons, and were protruded downward 
into ibe Return. "■ ' • 

' We alio found a final! 91 umb* Stone in this 
.Plane, which was quite barred in the Tunica Vil- 
tufa, and had-made tfelf* Bed between the Coats 
i . Pp a of 
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of the Rvftum. It had hkewile formed a foall 
Ablccfs, which diichargcd itfelf into the Cavity of 
the “Pelvis , but had not any Communication with- 
the Cavity of the Rettuw. 


XI. Oh[ervatio EclipfeosTeUnris Roma* 
habit a in ^Sdihus Eminentiffimi Car- 
dinalis De-Yia v. Non. i. c . d. 3 Maij 4 
N. S. Apr. ti. V. S. mdccxxxiv. 
per Didacum de Revilla*}., Abb at. 

' Hieronym. R- S. S. & Andream Cel- 
. , fmm, R. S. S. Ajirom TrofeJJ. Upfal. 
R, S. Suec. Seer. 

Clarijfimo PraJlaniiJJimoqm Viro t 

EUSTACHIO MANFREDIO, 

Didacus dc Revillas, Abbas Hieronym. 

S, 5P. 2>. 

* * 

T U M erga me humanitatis, amorif]uc erga Te 
mei recordatiouem in anlmo cuo cxcirandf, 
Ornatiffime Manfredi, per opportunam fuppeditat 
occafioncm Solaris Dcliquii Obfervacio, quara in 
jucunda, tibique jam dudum famjliari feveriorura 
Mularupa Diatriba, A.dibus nimirum Kminenttfli- 
mi literatorum hominum Moecenatis Cardinalis 
D E-VI A, divifis officiis una cum Do&iflimo, rui- 
que amanci/Timo Andrea Celfio, Aftron.Prof. Upfal. 
habuimus. Hanc ad Te mittendam communi con- 
, „ • filio 
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fllio cenfuimus 5 ut quemadmodam Coeli cum tuis 
Ephemeridibus tniruro confenfum noftrarhxc quo- 
que Obfervatio probac; probes Tu num eadem ab 
- Obfervationibus tuis minime diflentiatquod fane 
fperamus. Curam enimve.ro omnem, cum ex fola- 
ris fpeciei ad Meridianam lineam appulfu, turn ex 
tequaiibus Solis altitudinibus, eadem obfervationis 
die, & pridie etiam faepius notatis, pro accurata 
temporis veri determinatione impenfam teftari poi- 
lirnius. Caeterum duplici, notae optimx Telefcopio 
palmarum Romanarum circiter vi, Telluris defedum 
obfervabamus (longiorum fiquidem tuboram mfum 
nimia Solis fere Meridiani altitudo, & alia quaedam 
incomoda prohibebant): altero Solis imaginem di- 
re£e ad oculum opacato vitro munitum tranfmit- 
tente, Eclipfeos, praefertim ini.tium &finetn; altera 
in adversa TabellA, ut moris eft, folarem Ipeciem 
depingente, Phafes intermedias intuebamur. Spenl 
equidem hujufcemodi obfervationibus vacandi ade- 
merant importunx nubes, primum -oriente Sole 
auftralem horizontis plagam, totum deinde Coelum 
pene inficientes. At dum denfioribus rariores fuc- 
ceffere, etfi primum Planetarum ofculum eripue- 
-rint^ primas Phafes aliquantulum incertas, & ipe¬ 
ciem circa Eciipfeos finem veluci denticulatam 
exhibuerint-; reliquas tamen obfervationes accurate 
de%ire concedebant. Excipc ergo V. Cl. totius 
obfervationis feriem : Sc dum Literato’rum titanium 
r X xxa Xc. de. Aftronomia optime meriturq, insplu- 
mem, ft unquam alias cupiunt, me ut foies amare 

perge. . - * ' 

' Romx iv Non. Maii xrf.. .. I 

» % $ 

Obfer - 



( *9* > 


Qbferva -j 
times. 

i 

ii 

nr 

IT 

V 

VI 

VII 
till 

IX 

X 


Temp, ver 
[p.m.Dtei 2 
H. ' ' 

23, xx. ‘35 
27. i 
34. o] 
42,. 6 

o. 

3 - 16 
lo. 31 
at. 16! 
45. 11 

5 * 


§Htantitas 
Obfcurationis 
'^Digit. 


23. 


o i 
1 

T ^ 
1 . 2 


Init turn aliquant am 
pracejjiffe trms 
nubem vtdebatar. 


2 - - - - #<?/ poullbplus; & 
a am*. obfcurat te m. 

1 . | rntnens chtfekatw, 

o t 

o « » • * Fi/w. 


JBxiv er vin Obfervat. maxima Obfcnrtth 
cirta h. 33.0*. 5. colligitur. 


V J N I S. 


errata. 

iagi 381.tine i. forit rfiai V. £. **s. L 7, for V. Wr«J VI. 

k j ^ ■■. .jn iwin rni,- * » - A ‘ * tUmmA* ..> *. 


LONDON: 

Printed .by W. I ms v $ tod K.Mx'Nb^, Printers 
to the Royal Society, at the Weft End of St.Taul's. 
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L The Defcription and Manner of ujing an 
Inftrument for meafurmg the Degrees 
of the Expanfion of Metals by Heat* 
By Mr. John Ellicott. 

See the Fig. prefix'd. 

A A is a flat Plate of Brafs, which, for farther 
Strength, is fcrewed down to a thick Piece of Ma¬ 
hogany : Upon this Plate are fcrewed three Pieces of 
Brafs, two of which, marked BB, ferve as Supports 
for the flat Iron Bar C 5 and which, on account of its 
Ufe, I fhall call the Standard Bar. The upper Part 
of the third Piece of Brafs is a Circle about three 
Inches Diameter, divided into 360 equal Parts or De¬ 
grees: Within this Circle is a moveable Plate, divided 
likewife into 3 do Parts, and a fmall Steel Index. The 
Brafs Circle in the Fig. is marked D, and the moveable 
Plate d. Upon the Standard Bar the Bar of Metal is 
laid, on which the Experiment is to be made, as E. 

F is a Leaver 2 \ Inches in length,'fattened to an 
Axis, which turns in two Pieces of Brafs ferew’d to 
one of the Supports marked B: To the End of this 
Leaver is fattened a Chain, or Silk Line, which, after 
being wound round a fmall Cylinder, to which the 
Index in the Brafs Circle D is fattened, paffes over a 
'Pulley, and has a Weight hung to the End of it: Upon 
the Axis, to which the Leaver is fixed, is a Pulley, £ of 
an Inch Diameter, to which a Piece of Watch-chain 
is fattened? the other End of this Chain is hook’d 
to a ftrong Spring, marked G, which Spring beats 
againtt one End of the Metal E, 

Q.q 9 
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H is a Leaver exactly of the fame Form and Dimen- 
lions with the formers but the Chain fattened to the 
Pulley on its Axis is hook’d to the Standard Bar*. 
The Line fatten’d to the End of this Leaver, after being 
wound round a Cylinder, to which the moveable Plate 
xs fixed, pafies over a finall Pulley, and has a Weight 
hung to the End of it; or rather the fame Line patting 
under a Pulley, to which the Weight is hung, has its 
other End fattened to the Leaver F: Thus one Weight 
lerves for both Leavers, as in the Figure. 

From this Defcription it is plain, that whenever the 
Bar E is lenghten’d, it gives Liberty to the Weight to 
draw the Leaver F upwards by its A&ion on the 
Spring G5 and the index will, at the fame time, by 
Means of the Silk Line, be carried forward in the 
Circle; and as the Bar fhortens, it will return back 
again } the fame Motion will be communicated to the 
Standard Bar. 

The Lengthening the Bar the -£? of an Inch, will 
carry the Index once round the Brafs Circle, which 
rs divided into 360 Degrees 5. therefore, if the Metal 
lengthens the 7200th Part of an Inch, the Index will 
move one Degree. 

To make an Experiment with this lnjirument , lay 
a Bar of any kind of Metal, as E, on the Standard 
Bat? then heat the Standard Bar to any Degree of 
Heat with a Lamp, and mark the Degree of its Kxpan- 
tton as marked by the moveable Plate : Obferve alfo 
the Degree of Expanfion of the Metal E, by the Heat 


* It. M, The Cham to the former Pulley being fufien'd to a Spring, and 
not dirtftly to the Metal E, it onty Cot the wore eafy wilting the 
Metal?. 


com 
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communicated to it from the Standard Bar, as mark'd 
on the Brafs Circle by the Index: Let the Infirwment 
ftand, till the whole is thoroughly cold; then removing 
the Bar E, lay a Bar of any other Metal in its Place, 
and heat the Standard Bar to the fame Degree of Heat 
as before, which is feen by the moveable Plates mark¬ 
ing the feme Degree of Expanfion. Then the Index 
will {hew the Degree of Expanfion of the fecond 
Metal, as it did of the firftj and, by this Means, the 
Degrees of Expanfion of different Metals by the fame 
Degree of Heat, may be exa&ly eftimated. 


II. A further Account of the Bones of 
Animals being made Red by Aliment 
only. By John Belchier, F. R. S. 

I N the former Account, which I gave concerning the 
Red Bones of the Hogs, (fee N°442.^.286.) I men¬ 
tion'd, That the Colour was occafion'd by Bran, (being 
mix’d with their common Food) after it had been made 
Ufe of to clean printed Callicoes; the Colours of which 
were made, fome from Preparations of Iron , which 
were the Blacks and Purples * others from Preparations 
Alum, and Sacc. Saturni, which produces the Red 
Colours* and that Madder Root was made Ufe of 
to fix thefe Colours on the Cloth.———To which 
of thefe Preparations the Colour was owing, I could 
not determine. Some were of Opinion, that it was 
intircly occafion’d by the Preparations of Iron ; others, 
that it was the whole blended together-; And, in or- 

Q^q z dor 
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dei to clear up this Point, I determin’d to make fomc 
Experiments. The firft I made was upon a Cock, 
by mixing fome of the Madder Root with Fig c pufl > 
on which they feed.—The Cock dying within fix- 
teen Days after his firft feeding on the Madder , I 
differed him, and examin'd the Bones, not in the leaft 
Expectation of finding them ting'd in fo fmall a Time} 
but, to my great Surprize, found them univcrfally of 
a Red Colour: So that, from this Experiment, it ap¬ 
pears, that the Madder alone caufes this Alteration: 
But why the Bones only arc affe&cd, I ihall eonfider 
of i» the Courfc pf more Experiments. 


HI. tbe 
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III. The Itnmer fions and Emerfions of the 
four Satellites of Jupiter, for the Tear 
1738. computed to the Meridian of the 
Royal Obfervatory at Greenwich, by 
James Hodgfon, jP. JR. S- and Mafter 
ef the Royal Mathematical School at 
Chrift’j Hofpital, London. 

Eclipses of the firji Satellite ^Jupiter, 


D. 

H. 

M. 

D. 

Hv. 

M. 

D. H. ML 

January. 

February. 

March. 

Emerfions. 

Emerfions. 


3 

5 

16 M 

2 

7 

21 M 

On the 15th of 

4 

ii 

45 A 

4 

1 

50 M 

March Jupiter 

6 

6 

13 A 

5 

8 

19 A 

and the Sun wiir 

8 

0 

41 A 

7 

2 

48 A 

be in Conjun¬ 

IQ 

7 

10 M 

9 

9 

17 M 

ction. 

X2 

1 

38 M 

11 

3 

46 M 


«3 

8 

6 A 

12 

10 

15 A 

April.' 

15 

2 

35 A 

14 

4 

44 A 


*7 

9 

3 M 

16 

11 

13 M 

Immeriions. 

*9 

j 3 

32 M 

iS 

5 

42 M 

IQ. II 38 M 

20 

10 

0 A 

19 

12 

11 A 

22 

4 

29 A 

21 

6 

41 A 

12 6 7 M. 

«4 

10 

57 M 

23 

X 

10 A 

14 0 36 M 

26 

5 

26 M 

25 

7 

39 

15 7 5 A 

27 

29 

3 1 

11 

6 

O 

55 A 
24 A 

53 A 

27 

2 

8 M 

17 * 34 A 

19 8 3 M 

21 2 32 M 


22. 


I 
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Eclipses of the firfi Satellite o/Jupixer. 


<D. 

H. 

M. 

D. 

H. 

M. 

ID. 

H. M. 

22 

9 

i A 


Tune. 

u 

0 17 A 

24 

3 

3° A 


«r 


*3 

6 46 M 

*6 

9 

5 8 M 

Immerfions, 

i i 

1 14 M 

2$ 

4 

27 M 




t6 

7 4 « A 

**9 

10 

56 A 

2 

X 

55 A 

tS 

2 11 A 




3 

ad 

24 A 

20 

8 40 M 


May. 

§ 

% 

52 M 

22 

3 8 A 




7 

9 

20 A 

23 

9 37 A 

Immerfions. 

9 

3 

48 A 

2 5 

4 6 A 




tt 

«o 

16 M 

a 7 

10 34 M 

T 

5 

24 A 1 

*3 

4 

44 M 

?9 

5 3 M 

3 

II 

53 M 

<4 

XX 

13 A 

30 

11 32 A 

5 

6 

22 M , 

16 

5 

41 A 



7 

o 

50 M , 

xS 

0 

9 A 

August. 

8 

7 

19 A 

20 

6 

37 M 



so 

! 

47 A 

tz 

X 

5 M 

S Immerfions. 

n 

8 

16 M , 

23 

7 

34 A 



14 . 

2 

44 M 

25 

% 

2 A 

1 

6 t A 

*5 

9 

13 A 

27 

8 

30 M 

3 

0 29 A 

*7 

3 

41 A 

*9 

2 

59 M 

5 

$ 58 M 

*9 

IO 

9 M 

30 

9 

27 A 

7 

x 27 M 

21 

4 

38 M 




$ 

7 56 A 

22 

it 

5 A 

i I 

I«LT. J 

10 

2 25 A 

24 

S 

34 A 

1 1 


* 

12 

8 54 M 

iS 

o 

3 A 

Immerfions, 

14 

3 ajM 

tS 

6 

31 M 



! 

*5 

9 52 A 

SO 

e> 

59 M 

2 

3 

55 A ! 

*7 

4 ay A 

ji 

7 

2; A 

4 

10 

24 M | 

* 9 , 

10 50 M 




k 

4 

52 M 

ft 1 

19 5 H 




7 

it 

20 A 

24 

6 18 A 

1* 


* 

9 

5 

49 A 

26 

10 47 A 
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Eclipses of the frjt Satellite of Jupiter. 


D. H, M. D. H. M. 


28 7 16 M 

3 0 1 45 M 

31 8 14 A 

September. 

Immerfions. 


Emerfions. 


8 

9 


1 

4 

6 


2 

9 


44 A 
13 M 
4.2 M 


2 

9 

11 3 

13 10 

15 4 

16 11 

18 5 

! 20 11 

22 6 


7 

10 

11 A 

9 

4 

40 A 

11 

11 

10 M 

13 

5 

39 ?! 

*5 

0 

8 M 

16 

6 

37 A 

18 

1 

7 A 

20 

7 

36 M 

22 

2 

fM 

23 

8 

34 A 

25 

3 

3 A 

27 

9 

32 M 

29 

4 

2 M 


24 

*5 

*7 

3 i 


o 

7 

1 

8 

2 


36 M 
5 A 
34 A 
2 M 
31 M 
o A 
29 A 
58 M 
27 M 
56 M 
24- A 

S 3 A 
22 M 
50 M 


November. 


Emerfions. 


30 jo ii 

October. 

Immeifwne. 

2 5 o A 

4 m 29 M 
€ 5 58 M 


1 

3 

5 

7 

8 

10 

12 

14 

16 


9 19 A 

3 47 A 

10 16 M 

4 44 M 

11 *3 A 

5 4 i A 

P 9 A 

6 38 M 

< 6 M 


b. H. M, 

j ,,.,,) 1 "i .. . 

17 7 34 A 

19 a 2 A 
21 8 ( go M 

23 2 59 M 

24 29 27 A 

26 3 55 A 

28 10 23 M 

30 4 55 M. 

December. 

Emerfioas. 

I 11 19 A 

3 5 47 A 

5 o 15 A 
7 6 43 M’ 

9 t 11 M 
10 7 39 A 

12 2 7 A 

14 8 35 M 

16 3 3 M 

17 931 A 

19 3 59 A 

21 jo 27 M 

23 4 5<> M. 

24 11 23 A 

26 5 #1 A 

28 o 19 A 
30 6 48 M' 


Et&mxs 
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Eclipses of the fecond Satellite of Jupiter..' 


t>. H. M. 


January. 

Emerfions. 


2 

O 

59 M 

11 

IX 

6 M 

5 

2 

17 A 

15 

0 

25 M 

9 

3 

34 M 

x8 

X 

44 A 

X2 

4 

52 A 

22 

3 

3 M 

l6 

5 

9 M 

25 

4 

ax A 

29 

7 

27 A 

2 9 

5 

40 M 

2 i 

20 

20 

8 

10 

XX 

45 M 

4 A 
22 M 

May. 


FEBRUARY. 

Emerfions. 


I 

xo 

*3 

*8 

*o 

34 

*7 


o 

z 

3 

4 

5 

8 

9 


4t M 
59 A 
18 M 
37 A 
56 M 
14 A 
34 M 
54 A 


March. 

On t$tt> ,15th of] 
March Jupiter 
and the Sun will 
be In Conjun- 


D. H. M. 


April, 

Immerfions, 


2 

6 

9 

13 

17 

20 

24 

27 

3 i 


6 

8 

9 

10 

o 

z 

2 

4 

A 


58 A 
16 M 
34 A 
52 M 
10 M 
27 A 

45 M 
a A 
ao M 


June. 

Immerfions.' 


3 

7 

10 

14 


6 

7 

9 

10 


37 A 

55 M 

12 A 
29 M 


D. H. M. 


17 ti 46 A 

2 * 1 4 A 

25 2 ai M 

*8 3 39 A 

July. 
Immerfions. 


5 

9 

12 

1$ 

19 

23 

27 

30 


16 

6 

10 

XI 

o 

2 

3 


fl 6 A 
14 A 
31 M 
49 A 
7 M 
25 A 
44 A 
2 M 
20 A 


August. 

Immerfions. 


§ 

7 

*3 

*7 

20 

28 

31 


4 

5 

7 

8 

9 

Ii 

o 

x 

3 


39 M 
58 A 
16 A 

35 A 
54 M 
13 A 
33 A 
52 M 
xx A 


Siptsmiir. 







Eci.ipsES tff /^s i&zr^Satcllite of Jupiter 


&,:» M 


<; llswir. 

■4 ‘ \ ' ,' ' ‘ . ' 

March. ' 

‘ iHtlJMSiffioiW, ‘ J 

Iromerficms.. 



iv 





reamuKas 


30 2;39M 




# 9 '' 4 *^ 3 £^ 

i ; ^ : ,-O'! • 36 A 

3 & 4 "' **-. 4 !, 3 ^ ■ *A 

ii....- 4 ; ' ; ' 

/v Emerfions, ;V 

*$>• 11 . i<? M 
17 ■ '1' 9 A 


- *t t * ■ 

:./> r :': 

LdilJ* 

‘ ‘ *» M * 

i , . j !,‘ h > 1 , 

:SM 

i \\ y ' " f ‘ 

k. ; '»‘v|:'TO 

S€M 
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Eclipses of the third Satellite of JupitEE. 


'D. 


H. M. g. H. M. 
July. September. 


D. H. M. 


November'. 


Immerfions. 


Immerfions. 


Immerfions. 


6 4 35 A 

13 8 36 A 

21 o 37 M 
28 4 38 M 

Emerfions. 

6 7 3 A 

11 2 A 

21 3 * M 

28 7 3 M 

August. 


2 o 33 M 

9 4 57 M 

16 9 o M 

23 a 4 A 

30 5 6 A 

Emerfions. 

2 3 14 M 


5 1 18 A 

12 5 18 A 

19 9 18 A 

27 1 17 M 

Emerfions. 

5 $ 33 A 

ta 7 33 A 

19 11 32 A 

27 3 31 M 

December. 


Immerfions. 


October. ‘ 


Immerfions. 


4 8 46 M 

11 o 43 A 

18 4 46 A 

*5 8 49 A 

Emerfions. 


Immerfions. 

7 9 1* A 

t 

« 


4 

11 

18 

2 5 


4 xt 
11 3 

1? 7 

H ** 


t 


5 M 

6 A 


9 A 
11 A 


Emerfions. 

7 11 28 A 
15 3 jo M 

22 7 32 M 

*9 « 33 M 
R r 2 


4 

18 

25 


S 16M 
9 14 M 

1 13 A 

5 12 A 

4 * 


Emerficsis. 
i * - ' , 

’7 29 trf 
11 28 M 

3 26 A 

7 «4 A 


January 
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January the i/, at 8 h, 28 m, in the Evening, the fourth 
Satellite of Jupiter will Iramerge into the Shadow, and at 
oh. 49 m. it will Emerge out of the Shadow. 

Again, on the 18/A Day theic will be anlmmerfion at 
2 h. 55 m. in the Afternoon, and at 3 h. 48 m. the Emer- 

fion will happen. 1 

Again, on the 4 th of February* at 911. 31m, in the 
Morning, the fourth Satellite will Immerge into the Shadow 
of Jupiter, and at 9 b. 44 m. the fame Morning, it will 
Emerge out of the Shadow. 

And after this Time, the fourth Satellite will pafi wide of 
the Shadow till the 24/A Day of June 17401 when, the Im» 
merfion will happen at 8h. 44 tn, in the Evening, and the 
Emerfion at toh. j|m, the fame Evening. 


IV. The 
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IV. The apparent Times of fuch of the 
Immerhons J Emerfions of JupiterV 
Satellites > as are vifible at London, in 
the Tear 17 38. By the Same. 


Id. h. m. 


January. 


1 

6 

12 


4 *3 

5*5 

6.1 9 

>1 22 
822 

9?9 


8 

6 

4 

8 

6 

7 

4 

l 


29 A 
13 A 
52 A 
6 A 
38 A 
27 A 
29 A 

49 A 
24 A 


February. 


10 13 

n‘2i 
X2 27 


13 >* 


*4 


14 


xfi.24 


4 37 A 
6 41 A 
6 48 A 

Aprii.. 

4 27 M 

May. 

2 44 M 

a 55 M 


“1 


D 

' tt 
JLai 

M. 




*—* 


June. 


.« 

4 

16 

6 

2 

52 M 

I. 

E. 

I 

17 

8 

3 

6 M 

I. 

E. 

2 

18 

22 

I 

6 M 

I. 

E. 

I 

19 25 

2 

21 M 

I. 

E. 

3 

20 

*9 

2 

59 M 

I, 

E. 

2 






E. 

2 



JUIY. 


E. 

3 






E. 

I 

22 

7 

II 

20 A 

i* 



22 

* 3 

II 

2 A 

1. 


* 

2 3 

15 

I 

40 M 

1. 



24 

*9 

IX 

25 £r 

1. 

E. 

2 

25 

21 

0 

37 M 

1. 

E. 

1 

26 

21 

3 

2 M 

E. 

E. 

3 

27 

22 

3 

8 M 

I. 



28 

27 

2 

2 M 

I. 



29 

3 ° 

II 

33 A 

I. 

I. 

2 



August. 




! 30 

3 

4 

39 Jf 

t 



is* 

7 

I 

27 M 

I. 

I. 

2 

3 2 

13 

8 

35 A 

X. 

■f 

I. 

% 

33 

14 

3 

23 M 

X# 



34 

15 

9 

52 A 

h 



35 

20 

12 

13 A 

I. 


36 
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D. H, M. 


D. H. M. 


61 aa 

7 n 

8 

28 
3 * 


j j 48 A 
8 49 A 

11 11 A 

x 52 M 
t 45 M 
8 14 A 


September. 

2 o 53 M 

3 14 M 

4 4 4 30M 

5 6 3 4 * M 

.67 to 11 A 

>7 9 4 57 M 

.8 13 5 39 M 

14. 8 20 A 


.8 13 5 

14 8 

15 o 

16 6 
»x '14 

* 


29 A 
8 M 
37 A 
7 A 
5 M 

34 A 
46 M 
2 h/l 


p*. 10*.p As 

October. 


| 6 | 4 4(4 I* 

6 5 58 M {• 

7 9 xt A l 

‘7* , r Ef) 28 A * E 

8 . « 3$ M E 

8 *7 A IE 


H 9 

65 15 

66 15 

67 16 

68 16 

69 x8 

70 a* 

71 24 

72 24 

73 *5 

74 3* 

75 3* 


9 5 A E ( 1 

3 3 ® M E. 3 

4 31M E. t 

10 54 A E. 2 

11 o A E. 1 

5 *9 A E. 1 

6 27 M E. i 

0 50 M E. 1 

1 3* M K. a 

7 24 A E, 1 

2 50 M E. 1 

4 8 M E. 2 


November. 


76 1 9 

77 3 5 

78 7 4 


19 A 
26* A 
44 M 


♦ ** 
80 

10 

5 

41 A 

81 

10 

8 

t A 

8 a 

12 

5 

18 A 

83 

84 iS 

7 

1 


85 *7 

7 

34 A 

86 

i« 

36 A 

H 

*9 

9 

18 A‘ 

88 


ir 

32 A 

89 24 

9 

*7 A 

90 26 

1 

u M 

b* 


. * 

17 M 


IE. i 
E. a 
E. 1 
E. xi 
E. 1 
E. a 
t 3 
E. 3 
E. 1 
R. 1 
E. 2 
I* 3 

■«. 3 

E. 1 

E. 2 

E* 3 


UtlffiUBXX. 


X II 14 A fi. 1 
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D. 

a 




£1 

93 

3 

5 

47 A 

E. 1 

100 

19 

f 94 

$ 

5 

i A 

%. 2 

101 

24 

95 

9 

X 

n M. 

x 1 

102 

»5 

96 

to 

7 

39 A 

$. 1 

103 

25 

97 

n 

7 

35 A 

E. 2 

104 

26 

98 

17 

9 

31 A 

E. 1 

105 

27 

99 

19 

4 

0 A 

E. 1 

| 

i 




D. H. MT 


io 


9 A 
n 23 A 
^ 12 A 
7 24 A 

5 5i A 

•» JM 


In all 105. 


E. 2 
E. 1 

I. 3 

E- 3 
E. 1 
E, 2 


The 2^ $th 8 ib and n*& Columns, fhew the Times when 
the Eclipfes will happen 5 the 3^, 6$, 9$ and 12$, the 
Kind. Thus, on the ift of January, at 8 h. 29 m, in the 
Afternoon or Evening, there will happen an Impaerfion 
of the fourth Satellite of Jupiter: On the 6th, at 6 h. 13 m. 
an Eroerfion of the firft, 


% 9$rt 
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V Part of a Letter from William Burton, 
MD at Windier, tuC .Mortimer, 
JR. S. Seer, concerning the Viper-catch- 
ers, and their Remedy for the Bite of 
a Viper. 

g J Wmdfir, May 24, 1734,. 

T HE Bearer of this, William Oliver t and his 
Wife, called upon me laft Week with their 

SsT&arKssssrtt 

Ds Waterltmd, the Phyficians, Apothecaries, and Chi- 
runaeons of this Town, and many other Gentlemen* 
23 £NdghtaUo^ He was bit in the upper 
tZ theThumb, and higher up on the fame Arm, 
Oy two different frelh Vipers: His Thumb, Hand 
and Amt foon after fwclled much, and all the aW 

!E Mr engaged not to di* 

vui^e the Remedy * * *• ^ . 

•fOawa Pu*yso* 


Vi. ^ 
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VI. ^Narration of the Experiments made 
June i, 1734. before feveral Members 
of the Royal Society, and others , on a 
Man 3 who fufferd Umfelf to he bit by 
a Viper 3 or common Adder; and on 
other Animals hkewife bitten by the 
f nine, and other Vipers. Drawn up by 
Cromwell -Mortimer, M. fZ). Seer. R. S. 
With fome Remarks on the Cure of the 
Bite of a Mad Dog. 

W illiam Oliver and his Wife, from Bath , who 
follow the Bufinefs of catching and felling 
Pipers, offered themfelvcs to be bit by any Viper 
that fhould be procured, trufting to the Virtue of 
a Remedy they had lighted on by chance in trying Va¬ 
riety of Things, when the Woman was once acci¬ 
dentally bitten, and the ufual known Medicines, even 
the Oil of Vipers , had no Effeft in afiwaging her 
Pains, efpecially Of her Brcaft of the fame Side as the 
Hand in which fhe had received the Wound. This 
Remedy, which is only common Oil of Olives, 
and, from its Ufc with Sallad, is vulgarly known by 
the Name of Sallad-Oil, recommends itfelf not only 
for its Efficacy, but likewife on account of its being 
readily to be come at, when Accidents happen, there 
being no Town, or even Gentleman’s Houfe in the 
Country, where Sallad-Oil is not at hand; whereas 
the Oil of Vipers is never to be had, but at Jpothe- 
J * S f caries. 
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caries, and not one in an Hundred of them keep it 
by them. 

On the firft of June 1754, in the Prefence of a 
great Number of Perfons, the laid William Oliver 
was bit by an old black Viper , or Adder, brought by 
one of the Company, upon the Wrift and Joint of 
the Thumb of the Right Hand, fo that Drops of Blood 
came out of the Wounds. He laid that he immedi¬ 
ately felt a violent Pain and {hooting from the 
Wounds, both to the Top of his Thumb and up his 
Arm, even before the Viper was loofen’d from Ius 
Hand; foon after lie felt a Pain, rcfembling that of 
burning, trickle up his Arm; in a few Minutes his 
Eyes began to look red and fiery, and to water much: 
In lefs than half an Hour, he perceived the Venom 
feizc his Heart, with a pricking Pain, which was at¬ 
tended with Faintnefs and Shortness of Breath, where¬ 
upon he fell into violent cold Sweats: In a few Mi¬ 
nutes after this, his Belly began to fwcll, with great 
Gripings, and Pains in his Back, which were attended 
with violent Vomitings and Purgings. He told me, 
that, during the Violence of thefc Symptoms, his 
Sight was gone twice for fcvcral Minutes at a Time, 
but that he could hear all the while. He laid, that 
in his former Experiments he had never deferr’d 
making ufe of his Remedy longer than when he per¬ 
ceived the Effects of the Venom reaching his Heart j 
but this Time, being willing to fatisfy the Company 
thoroughly, and mating to the fpeedy EfFe&s of the 
Oil, which had never failed him, whenufed in Time, 
he forbore to apply any thing, till he found hinifdf 
exceeding ill, and quite giddy. 


About 
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About an Hour and Quarter after the firft of his be¬ 
ing bit, a Chafing-difh of glowing Charcoal was 
brought in, and his Arm, theCloaths being ftript off 
of it, was held over it as near, as he could bear if, 
while his Wife rubb’d in with her Hand the Sallad- 
Oily (which I had procured and kept myfelf in my 
Pocket, left they fhould privately add any Thing to 
it j I bought it by the Name of Lucca-Oil ) turning 
his Arm continually round, as if (he would have roaft- 
ed it over the Coals: He faid that the Pain foon 
abated, but the Swelling did not diminifh much; 
moft violent Vomitings and Purgings foon enfued, 
and his Pulfe became fo low, and fo often interrupted, 
that it was thought proper by the Phyficians prefent, 
to give him the following Cordial Draughts, at about 
a quarter of an Hour’s Diftance between each. 

1. J£. Aq. Laff. Taon. comp. da. Sfiij. Sp. Laven- 
dul£ 3i. m. pro duobus Haujlihis. 

2. Confefi. Raleigh. 3fs. Aq. Theriacal. gifs. 
Sp. C. C. g u - x. m.f. Haujlus. 

3. i£. Confeff. Raleigh. Theriac. Andromach. da. 
Sfs. Sal. C. C. gr. v. Aq. Theriacal . 3 -ij. pro 
duobus Hauflibus. 

He faid he was not fenfiblc of any great Relief from 
thef'e Cordials; but that a Glafs or two of Olive-Oil 
drank down, feemed to give him fome Eafe, 

Continuing in this dangerous Condition, he was 
put to Bed as foon, as one could be got ready for him, 
where his Arm was again bathed with his Remedy 
over a Pan of Charcoal fet by the Bcd-fide: But con¬ 
tinuing to complain much of his Back and Belly, I 

S f 2 advifed 



advifcd his Wife to rub them likewife with Satta& 
Oil, heated in a Ladle over the Charcoal; which fhe 
did accordingly: whereupon he declared he found im¬ 
mediate Eale, as tho’ by feme Charm; and he had 
not above two or three Reaching!' to vomit and Stools 
afterwards, but made Water plentifully, which was 
not dilcolour’d : Then he loon fell into a found Sleep, 
only was often interrupted by Perfons coming to fee 
and inquire after him, till near Twelve o’CIock, 
from which Time he flept continually to Five or Six 
next Morning, when he awaked, and found himfclf 
very well: But in the Afternoon, on drinking feme 
Rum and ftrong Beer, fo as to be almoft fuddled, the 
Swelling returned, with much Pain, and colei Sweats 5- 
which abated foon, on bathing the Arm as before, 
and wrapping it up in brown Paper foaked with 0 / 7 , 

Two Tidgeons were bit by the fame Viper imme¬ 
diately after the Man : They foon ficken’d, and feern’d 
giddy. Nothing being applied, the one died in about 
an Hour’s Time, the other half an Hour after. The 
Fldh of both was turn’d quire black, as if mortified j 
the Blood was coagulated, and looked black. 

On the 3d of June, the Man’s Arm remain’d (welled, 
looked red, marbled with Spots of Yellow, but felt 
foft5 and he had the perfect tJfc of it, and even of 
his Fingers, no Pain or Sttffhcls being left, lie then 
caufeda fmall Spaniel ^og to be bit on the Nofe 
by a frcfTl Viper: Some Oil was, immediately applied 
hot, and rubbed well in, till all the Hair of his Nofe 
was thoroughly wet: The 5 Deg did not feem very 
uncafy ? his Nofe only fwcllcd a little j he cat foon 
afters his Nofe was bathed once more that Evening} 
he was found'very well- next Morning 5 but his Nofe 
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was bathed again, to make fure of his Cure: He re¬ 
main'd perfeftly well without any Symptoms enfu- 
ing, and was alive and well a Year after. Another 
Tidgeon was likewife bit under the Wing at the fame 
Time as the ‘Dog, but by a frefh Viper > the Oil was 
immediately applied hot, and rubbed well in, and 
the Feathers of the Wing were thoroughly wetted 
with it. This Bird did not feem at all diiordered 
with the Venom, but eat foon after, and was found 
well the next Morning, without any remarkable In¬ 
flammation or Swelling about the Part. The hot Oil 
was r-ubbed in again for two or three Days, twice a 
Day, and the Bird continued well, fo that the Viper- 
catchers carried it - with them out of Town in Tri¬ 
umph, having never before experienced the Efficacy 
of their Remedy on fo fmali an Animal; which, as 
it receives the fame Quantity of Venom by a Bite as at 
larger one doth, is more liable to die under it; and they 
kept it alive above three Months, when they killed it 
and eat it. They faid that they had experienced their 
Remedy to take Effed on Cows, Horfes, and Dogs, 
ten Hours after being bit; but that for themfelves, 
who are frequently bit in the Fields, as they catch the. 
Vipers, they always carry a Vial of Sallad-Oil 
along with them, that, as foon as they perceive them- 
felvcs wounded, they without any Lofs of Time 
bathe the Part with it; and if it he the Heel, they 
wet the Stocking thoroughly with it; if the Finger, 
which happens ofteneft, they pour fome of it into 
that Finger of their Glove, which they immediately 
put on again, and thus never feci any farther Incon¬ 
venience from the Accident, not even fo much as 
from the Sting of a common Bee, Perhaps it may 
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be found of Ufc for the Bite of Rattle-Snakes, and 
other venomous Animals ? cfpecially if we confidcr, 
that in the Fields a Man fcldom or never receives 
more than one Bite at a Time, which doth not in- 
fed him with fo much Venom, as was inftillcd into 
the Man’s Blood, when in thefe voluntary Experi¬ 
ments he differ'd himfelf to be bitten twice together? 
and had likewife been bitten three times but about 
a Week or ten Days before 5 fomc Remains of which 
Venom, it is highly reafonablc to imagine, might ftill 
infed his Blood at the Time he repeated the Expe¬ 
riments, fo as to make a frclh Quantity of the Ve¬ 
nom operate with greater Violence upon his Body, 
than if he had been quite a frclh Man, never in- 
feded with the like Poifon before, or at lead at to 
great an Interval of Time, that his Blood might have 
been intirely free from all Remains of liich an acrid 
Infc&ion. From thefe Experiments h it not rcafon- 
ablc to imagine, that the Oil by itfelf may be a» 
efficacious againft the Sting of a Scorpion , as if 
Scorpions were infufed in it ? 

I Ihould not have forbom fo long imparting the 
Knowledge of fo ufcful a Remedy to the Publick, 
had not the poor People injoined every one prefent 
at the Experiments not to divulge, what their Re¬ 
medy was, till they Ihould give me Leave to make 
it publick in thefe Papers, which they have now 
done. The Rcafon of their keeping it a Secret, 
was the Hopes of' obtaining an handfomc Reward 
from generous and charitable People? but now hav¬ 
ing loft all Profped of any conftdcrable Rccompcnfe, 
they were unwilling that the Means of immediate 
Relief to thofe, who Ihould have the Misfortune oi 

being 
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being bit by an Adder , fhould any longer be with¬ 
held from them; and they are defirous, that this their 
Remedy againfl. the Bite of the Vi per may be 
as publickly known as the famous Dampier's 
Powder againft the Bite of a Mad Dog, fivft 
published by Sir Hans Sloane, Bart, when Seer. R . S. 
in Numb. 257. of thefe Tran factions, Anno 1698. * 
which afterwards, when he \va^ Preiident of the Royal 
College of Phyficians London , by his Propofal, 
was introduced into the London Tharmacopceia, 
under the Name of 5 Vnlvis AntilyJJiis , Anno 1720. 
The Compolition of which is, Ajb-colour’d Ground 
Liver-wort and black Tepper: The Manner of giving 
it, not only to Men, but to Dogs and Cattle, being 
accurately fet down in the above-mentioned Num¬ 
ber 237. of thefe Tranfactions, in a Letter from 
Mr. George Dumpier, dated Exmouth, Nov. 10, 
1697. to his Brother Capt, William Dampler, the 
famous Sailor, I muft refer fuch as have Occafion to 
give it, to that Paper. Thus I hope, that certain 
Cures are difeovered for the only two Sorts of ve¬ 
nomous Bites of Animals, to which the happy SoiL 
of Great Britain expofes its Inhabitants. 

I {hall only beg Leave to add a Propofal of my 
own, which I made in my The/. Inaugur, de In - 
greJTu Humorum in Corpus Humamm, Ludg. Bat . 
1724. That the Ufc of the hot Bath, for Pcrlons bit 


* The Lichen tiwereus terre(iris is mentioned as being paid to he ex¬ 
ceedingly efficacious in curing Dogs bitten by Mad Dogs; in a Letter 
of Mx.OldenbuTghX Seer. R. S. Loud. July 6,1672. See Verham\ 
Collection of Tbikfop. Letters between Mr. Ray and his Cotrefpm/- 
dmts, p, no. printed at London, 1718. 8vo, 
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by a Mad 'Dog, or hot Fomentations, might be -of 
greater Service than cold Applications: For a cold 
Bath {huts the Pores, as a warm one opens them 3 
therefore the Blood being allowed to be greatly in- 
flamed in this Cafe, and *D ampler'* Powder being a 
very hot Medicine, it is rcafonable to think, that when 
a Patient takes it, the fetting him up to the Chin in 
hot Water for fome Hours, would help the Opera¬ 
tion of the 5 Powders , by diluting the Blood, and re* 
laxing the Pores. 


VII. A brief Account by Mr. Jolm Eatnes, 
F R. S' of a Work entitled , The Me¬ 
thod of Fluxions and Infinite Series, 
with its Application to the Geometry 
of Curve Lines, by the Inventor Sir 
Ilaac Newton, Kt. See. Translated from 
the Authors Latin Original not yet 
made publick, To which is fubjohid a 
perpetual Comment upon the wholes See 
by John Colfon, M. A . and F. R. $. 

T HIS Pofthumous Work of our late excellent 
Prdtdcnt, a Translation of which we have now 
received from the Hand of the learned and ingenious 
Mr. Colfon , has been long and impatiently cxpc&cd 
by the curious in thefe Matters s and now it appears, 
I believe it wUl fully anfwer, if not exceed, thofc Ex¬ 
pectations, as well as confirm the Reputation the Au- 
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thor has fo juftly acquired by his other Writings. For 
it is wrote with the fame Genius and Acumen ., it 
explains the Principles of his Method of Fluxions 
with great Clcarnefs and Accuracy, and applies 
thofe Principles to very general and fcicntifkal Spe¬ 
culations in the higher Geometry. And farther to 
explain this Work, and to fupply fuch Things, for 
the Ufe of common Readers, which the Author, ac¬ 
cording to his ufual Brevity, has often omitted s the 
Tranflator has thought tit to give us a Comment on 
a good Part of the Work, and has promifed the roll 
at a proper Scafon. His Fitncfs for fuch an Under¬ 
taking is well known to the learned World, into 
which he was many Years ago introduced by a very 
good Judge, as a Perfon who was reconditioris Ana- 
lyfeos peritijjimus. 

This Text may very well be divided into three 
Parts: An Introduction, containing the Method of 
Infinite Series 5 The Method of Fluxions and Fluents; 
and laftly, The Application of both to the molt con- 
fiderable Problems of the higher Geometry. The 
Comment conftfts of very valuable and curious An¬ 
notations, llluftrations, and Supplements, in order to 
make the whole a compleat Infiitution for the Ufe 
of Learners. I {hall take a kind of comparative View 
of the Text and Comment together. 

The great Author, in what is called the Introducti¬ 
on, teaches the Rudiments of his Method of Infinite 
Converging Scries, which is preparatory to that ot 
Fluxions. In this he fhews how all Compound Alge¬ 
braical Quantities may be rcfolvcd into Series of ftmplc 
Terms, which will converge to thofe compound 
Quantities, or rather to their Roots 5 juft as in com- 

T t mon 
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men Decimal Arithmctick, any complicate Number 
whatever, rational or furd, may be profecuted and 
exhibited to what Degree of Accuracy we pleafe, by 
decimal Parts continued in infinitum- And this ge¬ 
neral Arithmctick is here applied to the finding of the 
Roots of all kinds of Algebraical Equations, whether 
pure or affe&cd. 

And this Do&rinc is carried on (till farther by Mr. 
Colfon in his Comment. He purfues the Author's 
Hint, that vulgar Arithmctick and Algebra, decimal 
Fra&ions and infinite Series, have the fame common 
Foundation, and compofe together but one uniform 
Science of Computation. For, as in our vulgar Arith- 
metick, when rightly explain’d, we expreis and com¬ 
pute all Numbers by the Root Ten, and its fcvcral 
Powers and their Reciprocals, together with a Set of 
certain known and fmall Coefficients $ fo in this more 
univerfal Arithmctick of Infinite Series, we do the 
fame thing, in effeft, by means of any Root afiumed 
at Pleafure, its Powers and their Reciprocals, dilpofed 
in a regular defending Order, together with any Co¬ 
efficients, as it may happen. And when thefe Series 
duly converge, they will as truly exhibit by their Ag¬ 
gregate the Quantity required, as a Decimal Fra&ion 
infinitely continued will approximate to its proper 
(gucefitum. This gives him Occafion to expatiate large¬ 
ly upon the Nature and Conftru&ion oi Arithmetical 
Seales, particular and general $ and to inquire into the 
Nature and Formation of Infinite Scries, and their 
Circumftanccs of Convcrgcncy and Divergency. To 
explain which he fhews, that in every Series there is 
always a Supplement to be underftood, when it is not 
exhibited, This Supplement fums up the Scries, and 

makes 
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makes it ftop at a finite Number of Terms, in Series 
that either converge or diverge. Whence in di- 
verging Series it muft neccflarily be found and ad¬ 
mitted, orotherwife the Conclufion will not be true; 
but in converging Series, where it can feldom be 
known, it may fafely be omitted, becaufe it conti¬ 
nually diminilhes with the Terms of the Series, and 
finally becomes lefs than any aflignable Quantity. 

The Nature of infinite Series being thus difplay’d, 
he applies them to the Refolution of all kinds of Al¬ 
gebraical Equations. He explains in a very general 
Manner, the Author’s famous Artifice, for finding the 
Forms of the Series for the Roots, and their initial 
Approximations, by means of a Parallelogram and 
Ruler, and {hews its Application in all Cafes. _ Then 
he invents many ways of Analyfis, by which the 
Roots are further profecuted, and may be produced 
to any Degree of Accuracy required. Alfo many other 
Speculations are added, to complcat the Dodrine of 
Series ; particularly a very general and ufeful Theo¬ 
rem, for the Solution of all affeded Equations in 
Numbers. 

From the Refolution of Equations and the Doc¬ 
trine of Infinite Series, which finifhes the firft Part 
of this Work, Sir 1 /aac Newton proceeds to lay 
down the Principles of his Method of Fluxions, which 
is the chief Dcfign of the prefent Trcatife. This Me¬ 
thod he founds upon the abftrad or rational Mccha- 
nicks, by fuppofing all Mathematical Quantities to be 
generated, as it were, by local Motion, and there¬ 
fore to have relative Velocities of Incrcafe orDecreafc, 
which Velocities he calls Fluxions, And the Quan¬ 
tities fo generated by a continual Flux he calls Flu- 
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ents or flowing Quantities; the Relation of which 
Fluents is always express'd by fume Algcbiaic.il Equa- 
uon, either given or required. It' this Equation be 
given, atiel the Relation of the fluxions is requited, 
it eonllitutes the dirctl VI let hod of bhtxions ; but 
when the contrary, tis the iwvctJ'c Alctbod of 
Fluxions. 

Sir Ifaac, in his firft Problem, which rakes in the 
dircdl Method of Fluxions, fhews how to find the 
Relation of the Fluxions in a very general Manner, 
and by a great Varietv of Solutions. 1 his way of 
rcfolving the Problem is peculiar to this Work. He 
like will* extends it to Equations involving ieveral 
Fluents, which accommodates it to tliofeCafes, where¬ 
in any complex or irrational Quantities may be found, 
or Quantities that are geometrically irreducible. 
Then he demonftrates the Principles of his Method, 
or the Precepts of Solution, from the Nature of 
Moments or van idling Quantities, and from the ob¬ 
vious Properties of Equations, which involve indeter¬ 
minate Quantities. 

The Commentator much inlargcs upon this whole 
Do&rinc; he enters into the Reaion and Ufl’ of this 
Multiplicity of Solutions, and fliews it is a ncccflary 
Refult from the different Forms the fame given Equa¬ 
tion may acquire. But cfpeeinlly he takes the Au¬ 
thor's Demonftration into ftridt Examination, endea¬ 
vours farther to illufiratc and enforce its Evidence, and 
to dear it from all the Objections that either have or 
may be urged againll it. He even contends, that tho' 
the Moments and vanilhmg Quantities of the Author 
could be ’proved to be impolliblc, as has been itig- 
gefted by fome Mathematicians, yet even then they 
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would be fufficicnt for all the purpofes of Fluxions, and 
he produces Inftanccs of a like Nature from other parts 
of Mathcmaticks. And tho' the Author, Sir Ifaac 
Newton , in his prefentTreatife, docs not diredly men¬ 
tion fecond Fluxions, or thofc of higher Orders 5 yet the 
ingenious Commentator thinks proper to extend his 
Inquiries to thefc Orders of Fluxions, demonftrates 
their Theory, gives Rules and Examples for deriving 
their Equations, proves their relative Nature, and even 
exhibits them to View by Geometrical Figures. This 
laft he docs chiefly in what he calls the Geometrical 
and Mechanical Elements of Fluxions j and he con¬ 
trives a very general Method, by means of Curve- 
lines and their Tangents, to make Fluxions and Flu¬ 
ents the Objects of Scnfe and ocular Infpedion 5 and 
thereby he illuftrates and verifies the received Methods 
of deriving their Equations in all Cafes. 

In the Author’s fecond Problem, or the Relation 
of the Fluxions being given to determine the Rela¬ 
tion of the Fluents, which includes the inverfe Me¬ 
thod of Fluxions, he begins with a particular Solu¬ 
tion of it. He calls this Solution particular, bccaufe 
it extends only to luch Calcs, wherein the given 
Fluxional Equation either has been, or might have 
been, derived from fomc previous finite Algebraical 
Equation. Then he fhews how we may return di- 
rediy to this Equation. But this is fcldom the Cafe 
of fuch Fluxional Equations, whofc Fluents or Roots 
are propofed to be found. For they have commonly 
Terms cither redundant or deficient, by which they 
cannot be brought under this particular Solution. 
Therefore to anfwer this Cafe alfo, he gives us a ge¬ 
neral Solution, in which he extrads the Roots of any 
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propofed Fluxional Equation, by fcvcral ingenious 
Methods of Analyfis, And here it is chiefly, that he 
calls his Method of Infinite Series to his Ailiftancc * 
for the Fluent, or Root, will here always be exhi¬ 
bited by a Series. And to find the Fluent in finite 
Terras, when it can be done, requires particular Ex¬ 
pedients, as we fhall fee afterwards. 

Mr. Colfon in his Comment upon this Part of the 
Work is very full and explicit. He explains and 
applies the Author's particular Solution 5 but is much 
more copious in explaining the Examples, and clear¬ 
ing up the Difficulties and Anomalies of the general 
Solution. This is chiefly perform’d by introducing 
fcvcral new and fimple Methods of Analyfis, or Pro¬ 
cess of Refolution 5 and by applying the Author's 
Artifice of the Ruler and Parallelogram mention'd 
before, to thefe Fluxional Equations: By which means 
not only the Forms of the Series arc determin’d, and 
their initial Approximations, as has been obferv'd 
above * but likewife all the Series may be found, that 
can be derived from the fame Fluxional Equation. 
The Commentator concludes by giving us a very ge¬ 
neral Method for refolving all Equations, whether 
Algebraical or Fluxional j which Method requiresno 
foreign Ailiftancc, or no fubfidinry Operations, which 
all other Methods do. It is founded upon the Ufe 
and Admiflion of the higher Orders of Fluxions, and 
is cxemplify'd by the Solution of fcvcral ufeful Pro¬ 
blems. Flerc the Comment leaves us, but we will go 
on with our Author. 

Having thus taught us the Method of Fluxions, 
both direct and inverfe, he proceeds to apply this Me¬ 
thod to fome very curious and general Problems, 
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chiefly in the Geometry of Curve-lines. As firft, he 
determines the maxima and minima of Quantities in 
all Cafes, and propofes fome elegant Problems to il- 
luftratc this Do&rine. Then he teaches us to draw 
Tangents to Curves, whether Geometrical or Mecha¬ 
nical, and that after a great Variety of Ways, or how¬ 
ever the Nature of the Curve may be defined. Here 
likewife he propofes feme Queftions, to exercife and 
improve the Learner: Then is very particular upon 
finding the Quantity of Curvature, at any Point of 
a given Curve, whether Geometrical or Mechanical, 
or in determining the Centre and the Radius of 
Curvature: To which fevcral other curious Specula¬ 
tions are fubjoin'd of a like Nature. Here he com¬ 
municates a very elegant and intirely new Problem, 
for determining the Quality of the Curvature, at any 
Point of a given Curve ; or how the Curvature pro¬ 
ceeds in refpeft of its greater or lefs Inequability. 

Afterwards he goes on to the Quadrature of Curves, 
which chiefly gives occafion to apply the inverfe Me¬ 
thod of Fluxions. And firft he (hews how, by the 
direft Method, to find as many Curves as you pleafe, 
(or to determine their Equations) the Areas of which 
(hall be capable of an exad Quadrature. Then he 
fhews how to find as many Curves as you pleafe, 
which, tho* not capable of a juft Quadrature, yet 
their Areas may be compared to thofc of the Conic 
Se&ions, or of fuch other Curves as (hall be aflign’d. 
Laftly, He fhews how to determine in general the 
Area of any Curve that fhall be propofed, chiefly by 
( the Method of Infinite Scries 3 where many curious 
' and ufeful Speculations are occaftonally introduced 
and inferred: As how to afeertain the Limits of an 
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Area, when thus found analytically; how commodi* 
oully to fquare the Circle, the Kllipft.% or Hyperbola, 
and how to apply the Quadrature of this laft to the 
computing a Canon of Logarithms; the Conftruc- 
tion of Tables for the ready finding of Quadratures, 
or the Comparifon of Areas, and how to apply them 
to the folving of other like Problems; the forming 
of Conftrudions, and demonftrating Theorems by 
Fluxions; the approximating to Areas mechanically, 
and fuch'likc. 

From finding of Areas he proceeds to the Rectifi¬ 
cation of Curves} and firfi. he fhews how to find as 
many Curves as you plcale, whole Curve-lines are 
capable of an exad Rc&ification. Then he teaches 
us to find as many Curves as we pleafe, whole Curve- 
lmcs, tho’not capable of a jufi Ratification, yet may 
be compared with the Lengths of any Curve-lines 
afiign'd, or with the Areas of any Curve, when re¬ 
duced to the Order of Lines. Lallly, He determines 
tiie Lengths ot any Curve in general, and gives lcve* 
ral proper Examples of it. All which elegant vSpeeu* 
lations arc managed with admirable Skill, great Sub* 
tilty, and fine Contrivance. 
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'VIIL Of an Inguinal Rupture, with a Pin 
in the Appendix Coed, incrujled with 
.Stone 5 and fome Obfervations on 
Wounds an the Guts* by Claudius 
Amyand, Efq-, Serjeant Surgeon to His 
Majesty, nndF.R.S 

O ctober 8, 17^y. Hanvil Anderfon, a Boy, 11 
Years of Age, was admitted into St. George’ s Ho- 
fpital near Hyde-Bark Corner, for the Cure of a 
Hernia Scrotalis , which lie had had from his In¬ 
fancy, and a Fiftula between the Scrotum and Thigh 
terminating into it, which for a Month laft paft had 
difeharged a great Quantity of an unkindly fort of 
Matter. The Rupture was final 1 , and not trouble- 
fomc, and Part of it could be replaced, but as it ap¬ 
peared that the Sinuous Ulcer fprung from that Part 
that could not s fo 'twas evident that the Cure of the 
Fiftula depended upon the Cure of the Hernia, which 
latter could be obtained by no other Operation than 
that for the Bubonocele , which was agreed to, and 
performed the 6th Day of 'December following. 

This Operation proved the moft complicated and 
perplexing I ever met with, many unfufpe&ed Oddi¬ 
ties and Events concurring to make it as intricate as 
it proved laborious and difficult. 

This Tumour, principally compofcd of the Omen¬ 
tum, was about the Bigncfs of a fmall Pippin: 
in it was found the Appendix Coed perforated by 
a Pin incrufted with Stone towards the Head, the 
Point of which having perforated that Gut, gave way 
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to aDifcharge of Faxes through the fiftulous Open¬ 
ing therein, as t he Portion of the Pin obturating the 
Aperture in it fhifted its Situation. The Abfcels 
formed in the Hernial Bag occafionally, and the Sup¬ 
puration for two Months Jail pall from this Place out¬ 
wardly, had knit and confounded, and, as it were, 
inbodied together the Hut and Omentum with the 
Hernial Bag^ and thefe with the Spermatick Veflcls 
and the Tcfliculc, fo that it was as difficult to diftin- 
guilh them from each other, as it was to feparatc 
them without wounding them? this Pin, whofe 
Point was fixed in the Omentum, continually fhifting 
its Situation, and occafioning a Difeharge of Faxes. 
The Pin frequently lying in the way of the Knife, 
and ftarting out of the wounded Gut, as a Shor out 
of a Gun, the Inundation of Faxes upon this Occa¬ 
sion from a Gut we could not well diftinguifh, were 
fo many Difficulties in the way: But the greareft yet 
was, what to do with die Gut, which all this while 
was unknown, and of which we could not come to 
the Knowledge, till the Operation was over 5 for this 
Appendix Cocci, which was the only Gut found in the 
Rupture, was fo contracted, carnous, duplicated, and 
changed in its Figure and SnbiUnce, that it was im- 
poffiblc to determine what kind of Gut it was, or 
to find out that it was only this Appendix elongated, 
and in Diiguife. 

We apprehended none of thefe Difficulties, when 
we undertook this Operation, in which we proceeded 
as ulual: The Omentum lying uppcmioft in the Her¬ 
nial Bag was differed from the Parts it was knit to, 
and particularly the Gut it was imbodied with, and 
afterwards cut off clpfc to the Abdominal Mufcles 
- without 
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■without any previous Ligature, the Vcffels in it being 
fmall, and the Subftancc of it more like a Sweet¬ 
bread than the Caul. 

, Much Time was fpent in this Diffe&ion; we were 
(heightened for Room, and greatly difturbed by the 
Difcharge of the Faeces coming out of the Gut, upon 
every Motion the Pin lodged in it and the Omentum 
fuffered, upon the Separation of thefe from each 
other. The Gut forming a double Tube, like a 
double-jointed Syphon, continuing in the Curve as it 
paffed over the Tefticulc and Spcrmaticks, wasfeparated 
one part from the other and from the adjacent Parts, as 
far as the Aperture in the Abdominal Mufcles, where 
the unperforated End of it was feparated therefrom, and 
thence ftretched out and unfolded, which brought in 
View the Aperture made in it by the Pin hitherto con¬ 
cealed, through which that Part of it, which was in- 
crufted with Chalk, had juft made its way out upon 
an occafional Prefliirc, as a Cork out of a Bottle. It 
was the Opinion of the Phyficians and Surgeons pre¬ 
sent, to amputate this Gut: To which End a circular 
Ligature was made about the found Part of it, two 
Inches above the Aperture, and this being cut off an 
Inch below the Ligature, was replaced in the Abdo¬ 
men, in fuch a Manner that an artificial Anus might 
be made there, if the Patient’s Cafe ftiould require it. 
Afterwards fo much of the Hernial Bag as had been 
detached from the Skin, the Spcrmaticks, &c. was 
cut off, which, as they appeared in a found State, were 
preferved in Situ . The Fiftulous Opening adjoining 
to the Thigh, and anfwcring to the Aperture in the 
Gut, was opened; fome Angles of Skin in the way 
removed 5 The Aperture in the Mufdcs, which had 
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been inlarged by Incifion, was flopped up with a 
Tents and the reft of the Dreflingsand the Situation 
of the Patient ordered fo, as to remove from the 
Wound all fuch Prcfliirc from within as might diflurb 
the Cure. 

"Xis cafy to conceive that this Operation was as 
painful to the Patient as laborious to me : It was a 
continued Diflc&ion, attended with Danger on Parrs 
not well diftinguifhed: It laded near half an Hour, 
and the Patient bore it with great Courage. During 
it the Patient vomited largely, and had fcvcral Stools, 
but was foon compofcd by half an Ounce of Diaco- 
dium, and Emollient Embrocations and Fomentations, 
frequently applied warm on the belly: He was 
blooded, and an Emollient Carminative oily Cljftct 
was ordered to be applied in the Evening$ but as he 
was cafy, and the Belly notTenfe, that was omitted. 
He was confined to a very fparing Diet, and his Body 
kept open by Clyfters, injc&cd every ad Day, when 
Stools were wanted, to prevent draining. When 
drefied upon the 4th Day after the Operation, every 
thing appeared well, and we had good Reafon to 
hope for a Cure, cfpceially as the Difeharge by the 
Anus was Natural. The Tent put into the Abdominal 
Aperture was not removed till the 8th. Upon the 10th 
the Ligature round the Appendix Cocci, where it had 
been amputated, dropt off, and no Faices followed it 5 
and as it was then plain they had taken the natural 
Courfe, from that Time the Wound was treated like 
an ordinary one, faving it was obferved to keep a 
ftrong and conftant Prcfliirc over the Abdominal A per* 
ture, as well to fence againft the Intruflon of the Vif- 
cera into the Wound, as by a ftrong Incarnation and 
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Cicatrix, effe&ually to fccurc the Patient againft a 
Rupture. During the Time of the Cure he was con¬ 
fined to his Bed, always kept to fparing Diet, and or¬ 
dered never to go to Stool but in a Bed pan 3 by thefe 
means the Wound was completely healed up in lei's 
than a Month, and the Patient loon after difeharged" 
with a Trills, which he was ordered to wear foine 
Time, to confirm the Cure. 

That the Appendix Coeci fhould be the only Gut 
found in this Rupture, is a Cafe Angular in Prafticc: 
This was full of Excrements, and occafionally could 
be diftended with an additional Quantity, which up¬ 
on Preflure was returned into the Colon, with that 
kind of Noife which Guts replaced generally give. 
This had occafioncd a Diminution of the Tumour 
when comprclfcd, before the Operation was per¬ 
formed, as the Patient was lying backwards with his 
Head downwards, and an Increafe of it as he ftood 
erect, when the Faxes from the Colon could get into 
it again. 

The Patient docs not remember, when he fwal- 
lowcd the Pin which had perforated the Gut within 
the Rupture. But as this Rupture was from his In¬ 
fancy, fixed and unreducible, fo it is likely the Pin 
had then made its way into the Appendix Coed pro- 
lapfcd; and that an Inflammation enfuing thereon, 
had occafioncd an Adhefion, whereby the Increafe of 
the Tumour had been checked, and the Reduction of 
the Parts prolapfcd thereby, rendered impracticable. 

The Surgeons who conftantly drefied the Patient 
before the Operation, did obferve then, as they have 
fincc, that the Humour difeharged formerly at the 
Hftula, had frequently the Appearance, and, as they 
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thought, the Smell of Excrements, fo that there is 
no Doubt that the Caufc of it was the Wound made 
in the Gut, by the Pin giving way occafionally to fuch 
a Difcharge. The Patient alfo pcrfcdly remembers, 
that the Impoftumation or Gathering preceding the 
fiftulous Difcharge was attended with very little Pain, 
or much lefs than generally attends Suppuration. 
Which fhews that the Extravafation of the Excre¬ 
ments from the Gut into the Hernial Bag, and the 
burfting of this Bag, were the Caufe of the fiftulous 
Difcharge, and of the continuance of it outwardly. 

As to the Pin found in the Rupture at the Time 
of the Operation, it is obfcrvable, that two Thirds 
of it, incruftcd with a chalky Matter, were confined 
and concealed within the Gut j the other Third next 
the Point, had made its way through it, the Point 
of which was ft) lodged in the Omentum wherein it was 
fixed, as to leave a free Palfagc for the Excrement 
from the perforated Gut outwardly, whenever the 
Perforation in the Gut, upon fhifting the Pofi- 
tion of the inclofed Pin, could open, and afford a 
Paffage for the Difcharge of the Faeces this way, 
which was as oft as this conical or pyramidal Pin 
did alter its Place, or did not exactly obturate the 
Aperture in the Appendix Cocci, it cxa&ly fitted. I 
have already obferved, that the Aperture made in the 
Gut by the Pin, lay concealed, the Point being 
lodged in the Omentum, lying parallel with the 
Gut, which was here duplicated, where it was 
fo fecurcd, that it feemed almoft impofliblc it 
could ever ma&e its way out of this Place, and its 
other Confinement in the Gut, as the Aperture was 
' callous, and fo rclifting that it was with fomc Vio¬ 
lence 
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Iencc it was forced out of its Confinement through 
an Aperture fitted for the Point only and fo 
{freight, that the Report upon its coming out was 
like that of a Cork out of a Bottle; for though it 
appeared the Opening had occafionally been inlarged, 
as the incruftcd Part of the Pin was preffed forward, 
into it, yet it is plain Nature's Attempts to get rid of 
it had been fruitlcfs, and might poffibly have been 
fo during all the Patient’s Lift. 

Sir Hans Sloane has furniihed the Curious with 
Inftances of Bodies incrufted in the Guts with Stone, 
and of fome making their way out, when there was 
little Probability of it. Daily Experience {hews how- 
far Nature will ftruggle to free herfclf, fo that it is 
.always moft eligible to truft them to her Care: This 
may appear from the Difficulties that have attended 
the Cure of this Cafe, which at laft did not prove 
fo fuccefsful as it was firft hoped for? for the Pa¬ 
tient having been remifs in the wearing of his Trufs, 
upon fome Effort" the Guts found a way into the 
Ingucn again, fix Months after the healing of the 
Wound. This Cafe alfo {hews, that the beft Ope¬ 
ration, and the utmoft Care, is no Security againft 
the Rclapfe of a Rupture. This is the 3d or 4th 
Inftance I have met with, of the Infufficiency of this 
Operation to cffcftuatc a Cure of Ruptures 5 and yet 
it is plain, this is by far more likely to prove effec¬ 
tual, than the Cauftick or any other Method cried 
up for the Cure of tins Evil. In a growing 
Age, a good Spring Trufs is an cffcftual Remedy* 
and in an Adult, this ffiould be the ultimate one, 
though it is no more than a Palliative Cure. 
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N. B. The Omentum and the Gut amputated, with 
the Pin perforating it, arc in the Repofitory of the 
Royal Society. 

This Obfervation puts me in Mind of two I made 
during the late War in Flanders , and of two more 
lately in London. 

Observation I. 

Upon opening the Body of a Soldier who had la¬ 
boured many Years with an Inguinal and Scrotal Rup¬ 
ture, I found in a Segment of the Ilion, an Appendix 
like a Coecum, about fix Inches long, anting from 
that Gut, and nearly of the fame Diameter with the 
Gut itfclf, the Coats whereof were fomewhat thinner 
than thofc of the Ilion this Coecum did arife from, 
whofe Membranes and Dimentions were Natural. 
This Elongation of a Segment of the Ilion appeared 
as if it had been lodged in the Rupture Bag it lay 
near to, and into which it had been ftretched along 
the Vagina of the Spcrmatick Velfels down to the 
Tcfticulc, according to the Expanfion of the Rupture 
Bag, which was of the fame Dimenfion: This Pro¬ 
duction of the Ilion, or Appendix llii t was full of 
Execs, fomewhat narrower at its Rife or Opening into 
the Ilion than clfcwhcre, but nearly refembling it, 
and as found as that Gut it fprung from. 

Observation If. 

A Soldier having been foot through the Bellv, rite 
Ball was cut out upon the poftcrior part of the Os 
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Ilium. Through both Wounds the Fasces were 
chiefly difcharged for feveral Months after, and at 
'Dreflings a great Number of flat Worms, dead or 
alive, were found upon the Plaiftcr. The Fasces 
having by degrees taken their Courfe through the 
Anus, in five or fix Months after, the two Wounds 
being healed up, the Patient returned to his Duty as 
a Soldier, and foon after was made Corporal, and 
then Serjeant. 

Eight Years after this, I had him again under my 
Care at the Hofpital, where he was brought with the 
Head of the Os Humeri , together with that of the 
Acromion and Clavicuie, in the Articulation with the 
Scapula, fra&ured by a Cannon-fhot, which thereby 
was laid all open. The Limb was immediately cut 
off in the Articulation with the Scapula , having firft 
premifed a Ligature about the Flefti furrounding the 
VefTels, by thrafting clofe to the Bone a Pack-Needle 
armed with a flrong Packthread, there being no room 
for the Tourniquet* : He loft very little more Blood 
in the Operation, than if a Tourniquet had been ap¬ 
plied j but the great Difcharge of Matter funk him, 
and he died the 8th Day after. 

The Death of this Patient gave me an Opportunity 
of p vaminin g how the former Wound in the Gut 
baj been cured. I had thought the Wound had been 
ia the Ilium, from the Thinnefsof the Faeces difcharged 
through that Wound 5 but, upon Diffe&ion, I found 
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it had been in the Colon in the broadeft Part of it. This 
was very much contra&cd, and made narrow in that 
Part of it that had been (hot through, where it ap¬ 
peared purfed up, and infcparably knit to the Ilium 
Bone. However, the Patient never had complained, 
of any Inconvcnicncy therefrom, though the Narrow- 
nefs of the Gut in this Place was fuch, as feemed to 
make the Defeent of the Fajccs difficult 

Observation III. 

On the 19th of January 1719,1 attended Mifs— 
aged 14, on account of a'fuppuratcd Tumour on the 
Navel, whofe Situation was under the Mufculi Re Eli. 
This Patient had had, whatistruely called, a Starting 
at the Navel in hen Infancy ;■ and of late had com¬ 
plained, at Times, of a Swelling there, and alfo of 
Colicks, Gripes, or Vomitings, that ufed to go off, 
particularly as that Swelling difappeared. As thcfc- 
grew more troublefomc, fhe lately had taken a Vomit, 
from which Time fhe had been greatly cauftivc, and 
her Rcachings, Vomitings, and Colicks, had proved 
more conftant, together with an incrcaftng Tendon 
and Pain in the Forg-part of the Belly, and aTendemefs 
at the Navel, as Matter was gathering there. 

Some Days before I was called in* Dr. Campbell 
had employed the propereft Remedies to remove thefc 
Complaints. Upon, a Confutation, We agreed to. 
difeharge by lncilion the Matter collected at the Na¬ 
vel, being about a Spoonful of undigollcd Fluid, that 
had made its- way through die Jponeurofis of the Ab¬ 
dominal Mufclcs- adjoining to the Navel Cicatrix, r 
Notwithstanding which, the Tenfion of the Belly,, 
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the Cauftivenefs, the Reachings, and Vomitings, rather 
increasing, as in the Miferere Met, and having thence 
a Reafon to apprehend a Strangulation and Suppuration 
of fome of the Vifcera in the Neighbourhood of the 
Navel, Dr. Hollings being called in, it was agreed 
to inlarge the Aperture made by the fore-mentioned 
Matter in the Line a Alba, with a View and Intent to 
know the State the Parts were in, to reduce what we 
found there, or at lead to procure a more free Dis¬ 
charge to the Matter collected under the Aponeurofis 
of the Mufclcs: For a Fortnight and more, every 
Thing was done that could internally or externally 
eafe the Difcharge, and open the Paflagc for the Faces 
downwards, but all in vain. The Patient was a whole 
Fortnight without a Stool, all the Symptoms daily 
increafing, though towards the latter End fhe vomited 
rather more icldorn: Yet, as fhe was ftill taking in, fo 
the Dimcnftons of her Belly incrcafed in Proportion, 
and the more for that the Air confined and rarefied in 
the Faeces pent in, added daily to thcTenfton; which 
at laft had ftretched the Skin to the utmoft. There 
was alfo a SupprdTion of Urine, the Fundus of the 
Bladder being ftretched towards the Navel, at the fame 
Time that the Neck of it was comprcflcd by the Faeces 
bearing down in the Pelvis, and a Tumour Sprung up 
about the Anus, as if they had been Seeking a Paflagc 
that way. It was proposed to fcoop them out, but 
the Re&um was found empty, and the Obftru&ion as 
far beyond the Reach of any Chirurgical Operation, 
as it had proved againft all the Means hitherto em¬ 
ployed. 

■ The Patient was now reduced to the lowcft Ebb. 
The Dejections were Excremcntitious, her Pulfe de- 

X x 2 prefled, 
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prefled, and extremely weak; fhc had Rigors, clammy 
Sy/eats, and all the Symptoms that denote an approach¬ 
ing Death, from a Mortification in the Guts, when of 
a hidden the faxes burfted the Gut, and forcing their 
way through the Incifion at the Navel, a Quantity equal 
to two or three Quarts, intermixed with various kinds 
of Fruits and Seeds, which file had been taking during 
her Illncfs, flowed out like aTorrent, with a furprizing 
roaring Noife, which gave her immediate Relief. The 
Pifeharge continued very great all that Day, but the 
Aperture in the Hernial Bag was not anfwerablc to that 
in the Gut, fo that the Difeharge there was at Times 
checked by Subftanccs obturating it; this Aperture 
therefore was inlargcd by Incifion, and thereby the 
Patient releafed from the Violence of the Vomiting, 
and Hickup. From this Time we began to entertain 
fome Hopes of a Cute; for though the Patient was ex¬ 
tremely reduced, and the Difeharge continued exceed¬ 
ingly great during fevcral Days, with a Singultus and 
Vomitings; yet fhc was refrefhed with Sleep, and was- 
able to retain fome Nourifliment The Teniton of the 
Belly fubfifted, though in a lefler degree, until the. 
Faeces had made their way downwards, and fbdid the 
Vomiringsat Times, fo tong as the Inflammation con¬ 
tinued. The Diet was fuch as the Cafe required}: 
Clyfters were frequently applied, as well as Fomenta¬ 
tions, and every Thing elfc that could determine on- 
invite the Difeharge through the Anus, and reftore the 
diftended Guts to their Tone; but from the Time the. 
Fasces burfted the Gut, it was is Days before any took 
the natural Courfci and then we were again brought 
to the Brink of Ruin, for they then poured, down, fb 
faft for a pay or two, that the Patient was like to havq 
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funk under them: However, this fevcrc Evacuation 
was timely conquered by Abforbents and Diluents: It 
took off the remaining Tcnfion of the Belly, and all 
Vomitings* and as from thisTime the Faces had a free 
Difchargc the natural way, and theDifcharge through 
the Wound decreafed in proportion, fo the Wound 
in the Gut, and the external Wound in the Integuments 
were healed up in about three W eeks, in fuch Man¬ 
ner that the Patient has ever ftnee enjoyed a mod per¬ 
fect Health. 

Observation IV. 

It happened that I was not a meet Stranger to the 
principal Circumftances of this Cafe, as in the Year 
IJI 6 I had attended fuch another with the late Mr. 

T.af /ige, Surgeon, viz. Mifs ...■- a Girl about four 

Years of Age, in whom the fame Caufe had produced 
the like Effects; for upon a Suppuration of the Omen- 
turn ftrangulated in the Navel of this Patient, the 
Eseces detained in the neighbouring Gut had in like 
Manner forced their way through the Navel: The 
Accident previous to the burfting, and fubfequent up¬ 
on it, having been nearly the fame as in the former 
Obfervation $. only the Cure proved fomewhat more 
tedious, for the Wound was kept open by Currants- 
feeds frequently working their way out at the Navel 
for about ix Months after 5 when it was made com¬ 
plete : fo that the Hardships the Patient has undergone 
lince in Child-bearing, and feveral hazardous Labours, 
have not been able to difturb it. 

Hence it appears, that the Parts inflamed and in Con- 
ta& have been coalefced and knit together, fo as |p‘ 

prevent 
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prevent any Extravafation from the wounded or burfted 
Gut into the Cavity of the Abdomen* 

That the Cure in the two laft Cafes has been owing 
to a free Difeharge of the Faeces through the Wound, 
and conicqucntly that when in a Gut-Rupture the Part 
prolapfcd cannot be reduced, a Cure may be hoped 
for by making fuch an Opening in the Guts, before 
they arc intirely fphacclatcd, as may procure a free Dif¬ 
eharge to the Faxes pent in, and thereby fccurc the Pa¬ 
tient's Life. 

That if this happens to the Colon or Caecum, the 
Tube of it will fo far be preferved as to open a free 
Difeharge for the Faeces the natural way*, and if that 
cannot be obtained in a Wound of the fmall Gut, yet 
the Difeharge may be fccurcd by making the Wound 
an artificial Anus. 

That the readieft way to obtain a Cure of a wound¬ 
ed or burfted Gut, is to keep it in Contact with the 
outward Wound, and the Patient in a very low Diet. 

That the Delegation of the Vcflcls of the Omentum 
previous to the Amputation of it, being liable to many 
Exceptions, it is more eligible to forbear it, faving 
when the VdTels arc large; for when reduced loofe 
and floating, it is lcfs liable to the Inflammations and 
Suppurations that attend the Separation of the Ligature. 


IX. Her. 
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IX. Hermanni Roerhaave, A.L.M. 
Philofoph. & Med. Dc8. Medicine in 
Univerjitate Leidenfi Profejf. Colleg. 
Chirurgic • Pr&f, Reg. Soc. Loud. 
necnon Reg. Scient. Acad. ParifienC Soc. 
J^Mercurio Experimenta. 

Pars II.* 

O Bfervationcs dc Mercuric) quafdam anno prar- 
terito confcripfi, quibus conftitit argentum vi- 
vum, quamvis continuo fe in alia corpora mutare vi- 
deatur, propriam, per quam immutabile eft, faculta- 
tjem miro modo retinerc. Hafce Literate, quae in 
Anglia fub Britannici Regis floret aufpiciis, Societati 
obtuli Obfervationes; et ultra fpem mcam dig ax 
judicatae funt, qua: inter Ada iliuftriflimi Sodalitii 
publiearentur. Unicum in ifto Scripto mihi fuit pro- 
pofttum, operationes d me de Mercurio inftitutas, ct 
qua: ex iifdcm producebantur, fide & accurate 
narrare; quo Ledores d labore & fumptu ad eafdefii 
repetendas neceflariis liberarem. Idem jam quoque 
mihi eft Conftlium, ut Academia: maximis Regis Chri- 
ftianiffimi bcncficiis ornata: experimenta, qua: decadcm 
re perfqci, offerrem., Ambas Diflertationes confe- 
rendo,, de fide 5c aceurata antiquorum vcrorumque 


* Vide Part.,I. Pbilof. Tranfad. K° 4J0. p. 145. &fefq. Partem 
"haffc II. iii J Aa.’R. Scient, Acad. Parif.„i73+. Gauice ecStam, latinp 
•WgfrR JT. R. S. Seer. 

< Ak 
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Alchcnuftaram fubtilitate in his, qua: dc Mcrcuriodixc- 
rint, judicium faccrc poterimus, vidcbimufquc fimul 
diligmtiam magnam prudcntiamquc ncccfiarias cffc 
ad fcnfa corum explicanda, vcl ad ccnfuram dc iis jufte 
fcrcndam. Spcro ctiam Chcmiac ftudiolos cautos rcd- 
dcrc, 11c facile dccipiantur per doarinam iflanivagam 
Alchcmiftarum hodiernorum, qui nihil boni vcl folidi 
rede fapiunt, & qui artern non pollidcnt aliam, quam 
qua aurum ipfiffimum per fallacias fuas extorqueant 
ab iis, quos adducunt ut crcdant fc pofle veram auri 
conficiendi methodum ipfos doccrc. Quod dc ar- 
genti vivi immutabilitatc, firaplicitatc & proprictatibus 
ftngularibus antca demonftravi i denique confirmaturus 
fum. Dodo, utieft, Veftro, Sodales, extui convcnit 
dijudtearc dcufu & veritate hujus feripti? cui exami- 
rtando ut momenta aliquot otiofa impendatis, et ne- 
gotia paulilper remittatis, vos rogo. Scio cquidem 
vobis raro vacarej et brevis effe, quantum potero* 
conabo^, Rem aggredior. 

t 

Argentum vivum purum, quale venale plerumquc 
Kperitur penes Mcrcatorcs Socictatis Amftetedamenfis, 
dm digeftum fuper ignem, non mmtm in mctallum. 

Hydrargyriw hicce diftillatus nullam rcliquit fxcem. 
£>eindc admiftus aceto diftillato, & fall marine, dc per 
diutinum tempus agitatus, purus remanfit. Ercaaebam 
per Alutamj libramquc ejufdcm alts mund* infun- 
debam phials, cujus os obturabam cono chamceo, alia 
charts ad collum phials bencligataiterum cooptrto,quo 
r nullus 
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ntilluS pulvis intrare poflct, Aer vcro libere ingrede- 
rctur vcl exirct: imponcbam Furno ad calorcm conti¬ 
nuum, qui ad Thcrniomctrum D. Fahrcnhcyt fupra 
gradual centefimum a 17 Novcmbris 1718. ufquc ad 
23 Mail 1734* fovcbatur. Rcpcriebam tunc Mcr- 
curium hunc in hac phiala fluidum cum pauxillulopul- 
vcris nigri in fupcrficic ; pulvis hicce in mortario trims 
ill mcrcurium revivifccbat. Totum hocce Argentum 
vivum immittcbam in Retorta vitrca munda diftillan- 
dum, augendo ignem verlus finem, donee Retorta fere 
Candida fieret. Nihil omnino remanfit in Retorta, 
Mercurius enim exiverat fine ulia fenfibili mutatione. 

Corollaria. 

1. Ignis ad gradual 6c per tempus fupradicta nihil 
mutat de fluiditatc, volatilitate, ncc de natura Hy- 
dxargyri in vas, ubi aer libere accedit, immiffi: neque 
ulla fada eft feparatio puri ab impuro. 

2. Ncc fada eft ulla metalli minima quantitate fenfi- 
bilis Generatio. 

3. Multo minus Argcnti vel Auri. 

4. Nihil de Mercurio per hanc operationcm fixatum 
eft Annos if & | continuatam 5 nec minimum appa- 
ruit initium fixationis metallicae, ne plumbi quidemj 
quod tamcn, ut aiunt qui fc hoc optime feire glori- 
antur, mctallum debet ab hac operatione primum 
formari. 

f, Operatio htecce nullatenus favet opinioni affir- 
mantium, quod ex Argento vivo uti materia, & ex 
igne uti fulphure figentc, per digeftionem unitis, 
formenturmetalla. 


Yy 


6. Vi- 



C 34« 1 

6 . Vkietur omnino probabile omncs fimilcs cum 
argcnio vivo lineero vulgaui iniluuras Opcrationcs uul- 
latcnus his, qua: dciis polliccniur Audores, reipondere, 
cnm pauxillum illud pulvcris nigri, do quo locutus 
fum, fit levins Mcrcuno, cujps fiipcrnciei iupecnatat, 
& facillime iterum in Mercurium redeat: vidctc, 
qux dc fimili pulvcrc nigro c Mcrcurio per mo- 
nun folutn cdudo in Ad. Philoiophic. Rcgalis Soch 
etatis Londincnfis, N° 430. dixi. 

7. Non conitat vivuni in fodiub Argentum pods 
in rem quameunque Metal licam mutari per adioncm 
folam caloris fubterranei per diutinum tempus agenda, 
& in loco, quo Aer libcrc acccdit. Nam Calor in 
locis, ubi venx metallic# reperiuntur, raro fuperat gra- 
dum yo m . Inquiuntquidcm opus die mille Annis ad 
hunc efFedum produccndum; quomodo auteni ho¬ 
mines, aevi adco brevis, hoc ccrto feire potuiflent ? 

8 . Quoad Sulphur, quod unnm die de principiis. 
metallornm credidcrunt Alcliemiftx, 6c dc quo dicunt, 
qubdargenti vivi elemcnta conibciet, quo eorpiislbli- 
dum fiat fixumquc ad ignis gradum, qui illud fundaf, 
6 c mallcabilc reddat; hocee, inquam, liilphur videtur 
omnino difFerre a materia ilia lumiuis feu ignis., quani- 
yis ignis folus fit nnicum mi ram hanc inter liilphur 6c 
Mercurium unioncm pioduccndi mllmmcnnun. 

Nihilominus in hacopcratione libeffe ad Mercurium 
admirtebanw ASr, & dicerctur forfan, hoc ipfumefle, 
quod ignis adioncm impediat, eb magisqubd alterant 
Alchcmifife, aera crudmn impedire eodiouerti fophi- 
cam; hoc me ad Icquens experimental^, quod rcci- 
taturus fum, faciendum induxit. 


II. Ar* 
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II. 

Argentum vivum per tempns infra memoratum, 
digeftioni in vafis probe occluiis commiflum, non 
produett ullumMetallum. 

O P E R A T I O. 

Hydrargyrum puium vafi immittebam vitreo conico 
fundi plani, quali ad argenti & auri feparationemutuntur 
Docimaftas, eumque exponebam calori i oo graduum a 6 
Deccmbris 1732. ufque ad 8 J ulii 173 3. Vafe femper 
•obturato, Mercurius null am notabilem paffus eft muta- 
tionem; accipiebam hujus uncias 6 , quas vafi praece 
dentis fimili indebam, inque os ejus inferebam collum 
phial £ fubverfx} vafis non fimul lutatis, cum per 4 
dies igni arena: adeo fcivido, ut alccndere inciperct 
Mercurius, exponebam, quo fcilicct expcllerem to- 
tam, quam contincrc potuit, humiditatem. Cum ne 
vel minimum fupereflc mihi \ideretur humiditatis fig- 
num, lutabam exa&e locum, ubi ambo vafa coapta- 
bantur. Mercurium exponebam igni arena violento 
fatis, qui eum leniter afcenderc defcendcrcquc coge* 
ret 1 hunc caloris gradum ufque ad 29 Januarii 1734 
continuabam: in fundo vafis nil inveniebam prater 
Mercurium fluidum pulvere nigro Icvi & fubtili mo- 
dice coopcrtum, nihil fixi, nihil praxipilati, licet aqu» 
ebullient! proximior eflet caloris gradus. Dcindc 
hunccc Mercurium transfundebara per mundum fic- 
ciffiraum chartaceum infundibulum, cujusori%ium Jn- 
ferius aegerrime crinem tranfmittcret. Mercurius fin- 
ccriffimus tranfiit per foramen iftud parvulum 5 & in 
parictibus & circum foramen infundibuli manftt pau- 
* Y y 2 xilium 
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xtllum nigri, quod, in Mortario tritum, in Mcr- 
curium rcdiit. Mcrcurium ilium ftc dcpuratum 
in Rctorta vitrca nuinda diftillandum impone- 
bam igtii arenas, & juxta fincm igni fuppreflionis; 
nihil omnino fixi in fundo Rctorta: temanfit; aliquan- 
tulo fluidius quam antca apparuit Argentum vivum, 
fed alias nulio niodo mutatiun. 

COROLLARIUM. 

Hinc eadem, qua: dc praxedenti experiment, con- 
cludcnda funt; & ft illis, quaede eadem re in Tranfad. 
N°. 4.30. feripfi, conjungantur, apparebit dare Argen¬ 
tum vivum matura fud per motus median icos, per 
DiflillAtion.es Digdlionofquc deferiptas immutabile 
die. Ex liifec omnibus infero, quod Chemiftse 
abftinere poflint ab imitili hanun operationum rcpc- 
tendarum laborc, quo Mcrcurium fixare, vel in corpus 
aliudquodlibet mutarenituntur; lilquc infuper confulo, 
ut diffidant ignaris, multa hujufmodi inepta polliei- 
tantibus, inter quos minus peccant, qui alicnis im- 
penfis experimenta peridifcari conantur. 

Experimentorum aliorum, quae dc mctallis inftitui, 
haud minus quam praxedcnlia, laborioforum fcquc- 
lam dedaraturus film. Dili laboravi, ut ccrto feiam, 
an vcruin lit pofle metalla per artem rdblvi m Ar¬ 
gentum vivum, & in aliud prindpium *, plurimi Au- 
flores adeo diftinfle & tot in locis hoc affirmant, ut 
dc re ipfa dubitandi nulla mihi videre fur caufa: Rem 
crcdcbam field iftomm Au&orum 5 fed ut oculis pro- 
priis cojrtMncerer, tentamentum plumbi feci. Clarilft- 
mus Job. Bapifta van lielmont (poteft. Mediegm. 
§. 40.) ait 5 “ Senft, inquam, cruditatcm Saturni, piti- 

“ guedin®. 
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« guedine fixorum faliurn folubilem, (olo quandoquc 
“ ignc carptim dclcbilcm, ficquc dividi compofiti 
“ partes, crudumquc Argentum vivum currere per- 
“ mitti." Filius cjus Francifcus Mercunus van Hel- 
nont dicit, “ Quando plumbum folvitur ab Alcalibus 
“ & Salibus, vel Oleis, qua: Sulphur ad fe trahunt, 
u & id a corpore feparant, plumbum hifee modis 
“ mutatur in Mercurium volatilcm, fluidum, qui 
u ignem haud amplius pati poteft uti antea, fed fri- 
“ gidus eft & fluidus inftar aqua:, exuta forma metallica. 
tc (Fide, The Paradoxical Difcourfes of F. M. van Hel' 
“ mont,Lmdon,i6Sj. in8 va Partll. §.n.p. hi."*) 
Joachimus Becherus idem affirmat, fpondetquc fuc- 
ccffum plurimis, quas ad hanc rem deferibit, experi- 
mentis (vide ColleEfanea Quingentomm Experimen- 
tarum, a p. 310. ad 333). Ecce dare & breviter quae 
de hac re,adhibito tasdiofo maxime Sc diuturniffimoLa- 
lore, didici. 

O PERATIOs 

Solvebam tantum Ceruflae pure, quantum diffolvh 
potuit, in fpiritu nitri ab aqua fextupli ponderis di- 
luto; filtrabam hanc folutionem, quas dara admodum 
inventa eft. Ex hoc liquore vafi mundo vitreo in- 
dito, ad calorem lencm infpiffato, dcinde in loco 
frigido ad quietem repofito, format® funt Cryftalli, 
quarum fumebam uncias quatuordccim, quas in mor- 


* When Lead is diffolved by Alkalies, and Salts or Oil, which take 
in the Sulphur, and feparatc it from the Body, die Lead by this Means 
becomes changed into a volatile running Mercury, which can no more 
endure the Fire ? as before, but is cold and running like Water, and 
without a metalline Form. 

tario 
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tario vitrco cum piAillo vitrco in pulvcrcm rcdigcbam 
lluncce pulvcrcm in Aqua pluvial! puriilinu folvc- 
bam, folutioncmqnc dilurbam triplid Aqua* pluvi- 
alis quantitate; dcinde Solutionctn oli.un filiraum 
& clarifllmam ex Jude Anuoomaco in Aqua pbiviab 
fatlam lente & caute aflimdcbam : MiAura fit inAnr 
Ladis Candida, & plumbum llatun piascipitatur, \m 
accidit Argento in Aqua Forti (oluto, fimul ac admi- 
fccatur SalAmmoniucus. Pulvis in fundo prxcipitatus, 
qui albub fuitNivis inftar, plurima aqua lotus, dcinde 
ficcatus, valdc infipidus extitit, uncialquc iS cum 
pependit. Uncias 6 pulveris lupus albi ficuque Uri- 
nali vitrco umndiAimo mdebam, iuiimdebamque ad 
altitudincm dtiorum digitorum liipta liunc pulvcrcm 
lixivium fcrliliimum e calce viva cineribufque clavcl- 
latis confcdum, quod in phial! bcn6 clautCi plurcs An- 
nos confcrvavcram: dcinde urinalc chart! bibul! circa 
ipfius collum bene ligal! icgcbum, ponebam<iiie in 
lurno putrefaQionis ad ealorem graduum y 6 . & ibi re- 
linquebam a Februarii 1732. ufque ad 13m- Augufti 
ejufdcm Anni tentaturus, an hxc nuiUira Acri expo- 
ftta putrefaftionis calore mutarctur; nihil inveniebatn 
prxtcr mafiam albam, qua falcm iapuit redafta in pul- 
verem; quern Retort® vitrea* Into ex Argilla Arcnaqtic 
compoiito loricate iudebam: hanc urgebam igne rmdo, 
donee candefceret, cundemque ealorem tres boras 
contlnuabam: Afeendit in Retort* collum albas fuH- 
ginis pauxillum, nihil autem omnino Mcrcurii, & in 
fundo renunfit Materies fragilis femivimfieata colorc 
cinerco 5 hauc redigebam itcriun in pulvcrcm ejufdcm 
coloris, quem in Mortario cum Sails alcalini fixi calcif- 
que vivx lixivio diu contcrebam, iiccabamque iterum 
igni lentoj novum Alcali affundebam, calorique <u> 

graduum 
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graduum a i8 m0> Augufti 1732. ufque ad if O&obris 
1733. cxponcbam, tcrcndo quotidic in mortario vi- 
trco, in quo continebatur, quod charta folummodo 
tectum Acrca liberum admittebat. Erat tunc albas 
iiccus & acer pulvis; qui poft idem Lixivium denuo 
affufum, tritus in paftam redigebatur 5 putrefadtioni ob- 
jicicbam, uti fupra, fxpius terendo, a die fupra memo- 
rato'ufque ad 2i m - Februarii 1734 ' Tunc erat mafia 
falina, alba, marinique falis fapori proximior. Poftquam 
trita diet, & Aqua probe lota lentiflimeque ficcata, 
pulvcrcm inveni album infipidiflimum; Retortx im- 
mittebam, quam retinebam per plures horas in igne 
maximo, quern pati potuit vitrum lutatum: 20 mc - 
Maii 1734. nullus exivit Mercurius; collum retortx 
tin&um eft divedis coloribus; mafia, qux in fundo 
manfit friabilis, exhibuit ctiam colores diverfos lami- 
natim difpofitos, & uncias f cum drachmis 6 & | pc- 
pendit i pulvis, in quern fuit redada, tritus mforum 
cincrum eolorem prxbuit. 

Scholium. 

Plumbum erat primo in hac operatione Cerufla, pc- 
netratum nempc & vapore accti folutum, in calccm 
albam & dcin. in pulvercm fubtilem redadum. Solu- 
tum evat in Spiritu nitri diluto, ficque fadum eft plum¬ 
bum Liquor clarifiimus abfquc" colorc, guftu dulci, 
in quo rcda&um divifumquc eft in partes minutifli- 
mas. Tertid Sal Ammoniacus folutus, qui affunde- 
batur, expcllcndo Spiricum Nitri, in cjus locum fubfti- 
tuit Spiritum Sails marini, 6c lc intime uniendo parti 
plumbi metallic^ difpofuit cam, quantum poflibile, ad 
feparationcm Mercurii a parte metallic^ expediendam, 

fecundum 
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fccimdura corum, quos optime fcripfidc de his rebus 
credimus, opinioncm; fcparandi cnim Mercurii A Me¬ 
tallic proprietatcm Cali Ammoniaco imprimis & ma- 
rino attribiumt. Quarto, Cal com fic prxparatam, &. 
cum Alcah violent! flimo per fepicin monies in di- 
geftione retentam debere Mercurium man helium red- 
dcrc vi/imi efl, abfoibcndo Sulphur Saturninum Ni- 
hilominus, quamvis ignis ad mot us fucrit magnus, nc 
minimum quidem dedit Mercurii. Qninto, Mafia hxc 
diu & farther trita, dcin admifta novo fortiffimoque 
Alcalt, & per quatuordcccm menfes digefia, baud prx- 
buit ullum Mcrcurii veftigium. Sexto, 1 Vita erat denuo 
cutn novo Alcali, & per quinque menfes digefia, adeo 
ut poll omnes hafee Operations, cxpolita fucrit fatis 
Alcalici Salis adioni, ur tempus habucrit fcparandi par¬ 
tem plumbi iulphurcam, &ut Mcrcuriushocfulphure 
liberatus e mafia hac per ignis vim exprimi potucrit. N i- 
hilominus, poft oinncm hunc laborem, nullum Mer¬ 
curium cduxit ignis maximus. 

Liquet igitur, quod de facilitate extrahendi Mercu¬ 
rium c plumbo audadcr pronunciavcrint Audorcs, cx- 
perientia haud confirmari. Plumbum nempe, aiunt 
Audorcs ifti, mctallum efi plurimum Mercurii con- 
tinens, quod per fales refufeitantes fc in Mercurium 
faciilimc refolvit lies igitur difticilior efi in aliis 
Mctallis. Polliccntur tamcn Audores hoc fatis fa¬ 
cile fieri poffc, mcthodofque prxfcribunt parum diver- 
fas ab hac, quara jam dcclaravi, & qua: poft tot la- 
bores me docuit, nullatcnus mihi proipero fucccfiifie, 
quod promiferant. An iflorum Audorum de hac re 
affcrtioncs Obfervationibus fatis nitantur, admodum 
dubito. Adducor potius ut crcdam, cos de hac re opi- 
nioni proprix magis ccfltfic, quam experientiam cou- 

fuluiflc. 



[ 353 ] 

fuluiffe. Quidquid jam declaravi, ad Le&orcm d 
labore & fumptibus harum obfervationum repeten- 
darum libcrandum ad mininum inferviet, curnque 
impediet, nc fimulata fcienti# metallic^ principia fa¬ 
cile admittat. Optandum efiet quammaxime Che- 
miftas hofce ingcniofos & laboriofos fucceffum expe- 
rimentoram, qua: fpem corum fruftraverant, fide no¬ 
bis dediffe, & operationes, priufquam eas ipfi inftitu- 
ifl'ent, nunquam nobis prxfcripitffe: quod noftro peper- 
ciffet tempori, fumptui, & labori, & inter Scientias 
fuam Chemia fedem brevt obtinuiffet: alioquin, nifi 
valde fallor, ad veritatem, qua: unica Inquifitionum 
noftrarum eft meta, nunquam pervcnietur. 

HI. 

Ifaacus Hollandus fcripfit, Argentum vivum pofle 
e Sale plumbi per acetum diftillatum confefto facile 
extrahi: cupiens tentamen ex optimo Lithargyro & 
aceto vini diftillato inftituefe, fuccum concrctum, qui 
fiiccus Satutni appellatur, parabam; uncias 2 calcina- 
bam in vafe vitrco apcrto ad igncm lenem a 6 l °- Junii 
1734,. ufque ad ip™- Julii proximi continuatum. Al- 
bus, qui exinde provenit, pulvis vitreo piftillo fubti- 
liflime in mortario vitreo trims erat. Triturabatur vc- 
lociifime & diu, fubindc affundendo lixivium Sale 
fixo Alcalico violentiflimo, quantum Aqua diffolvere 
potucrit, faturatum. In codem mottario charta tefto, 
ad calorcm a 2i m0 - Julii ufque ad 27 Novcmbris con¬ 
tinuatum, rctinebam. Hie quamprimum ficcatus eft 
pulvis, ut per totum illud tempus trituraretur, cUrabam 
novo affufo lixivio. Siccando, humeftando, & tritu- 
rando altcrnatim per totum illud tempus, ad calo- 
rem- po graduum rctinebam charta tcCtum. Ultimo 
die matcriam hanc ficcam & albam in pulvercm non 
palpandum contundebams quem retort® vitreae lutatas 
immiflum, igni per gradus caute aufto, donee can- 

21 z defeeret 
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dcfccret Rctorta, per 4 horas exponebam. Haud ap~ 
paruit vcl minimus Mcrcurii globulus, nee in Exci<- 
pulo, neque in collo Rctorta:, in cuius fundo reperta 
eft Mafia aterrima, lcvis, lpccic pulvcris, guftu acerrimi 
Alcali. Die Novembm »8«>- fupra fcutcllam vitream 
in cclla reponebam, ubi flatirn madciccbat j ibique 
ufqucad 8 m -Januarii 173?. rclinqucbam.^ Tunc veto 
crat.hujus materia: volumcn audum, tota parte falina 
per Acris humidi opcm in liquorem fpontd mutata, 
parteque metallic;! in fundo fub forma pulvcris nigri 
manente. Totum ftmul ficcabatur, tam id, quod ii- 
quefadutn fuit, quam id, quod non fuit in liquorem 
mutatuni 5 6c miftura hcec reperta eft aterrima. Re¬ 
tort® itcram immittebam vitrex, & fincm verfus igne 
qrgebam, qui totum per 4 horas candcfccit Nee hac 
Vice piufquam aiterA apparuit vel minima Mcrcurii 
nota, nee in Excipuio nee in Rctorta, in cujus 
fundo manfit Matcrics colore cincricio, %ore ar- 
denti ignis inftar, qux Aeri expoiita ftatim in Liquo¬ 
rem verfa eft. 

In hac operatione plumbum accto puro folutum & 
rclaxatum, & tali modo difpofttum, ut A falc intimA 
penctrari poftet; miftum & trituratum cum Alcaii 
fixo, cauftico, liquidos digeftioni expofitum, putre- 
fadioni objedum; igni vioiento admotum ? lmmidi- 
tm A&ia per mcnfcqi Phikjfoplucum diflblutum j 
denilb whips, ftecamm, vdacmentc igjac adadum, hi- 
hil bmninb Mcrcurii praebuit. 

Quidnam igitur cogitandum eft de hac re, & dc hoc, 
quod circa cam adco audadcr prouuntiant homines 
greduii, ignavi, vcl foii fpcculationi dediti ? Oped* 
bus iwtiiibws, fumptibuique immodicis irqgUgdnt 
illos, qui diiigcnti® in laborc plus, quAm Scientist; 

"idem, unde exofam. reddunt artium pulchcmraam. 
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Profidant alii laboribus & fumptibus meis, & utantur, 
ut propriis parcant. 

IV. 

* Poftquam ex propria cxpericntia cettus effem, quod 
ex plumbo Mercurium extrahere Saks refufcitantes ap- 
pellati modo defcripto non poflent 5 Quid ipfura ar¬ 
gentum vivum producere hoc in cafu potuerit, tentare 
volui 5 prxfertim cum Chemiftx hoc fluidum vocent 
Aquam metallorum, in qua, aiunt, ilia moriuntur> 
renafcuntur, & pulchriora, quam antea fuerant, eva- 
dunt. Fundebam igitur in cochleari fcrreo mundo 
unciaxn plumbi 5 calefacicbam eodem tempore in 
cochleari fitnili uncias tres argenti vivi puri. AfFun- 
debam deinde Mercurium caiefa&um plumbo lique- 
fado } commixta funt illico ftmul, & maffana confti- 
tuerunt folidam color is Argentci. Conterebam, & 
poftquam earn mollcm itcrum reddidiflem, phial# in- 
ditam parvac calefaciebam, Sc obturata dein fuberc 
phiala, ponebam in furno digeftionis ad calorem fem- 
per aequabilem 84 gradium ab 11 Febmarii 1732. ut 
que ad 10 Januarii 1735": Amalgama fait molle, pi- 
ftillo butyri inftar ccdens, nigrefeens illico, cum agi- 
tarctur, uncias quatuor pendens. Eodem die in re- 
torta vitrea munda igni arena: exponebam, & tandem 
igni ftippreffionis adeo vehementi, ut per 4 horas arena 
tota candcficrct, tranftvcrunt in Excipulum Mercurii 
imciac dux cum 6 Drachmas & femifli. Ruber, quern 
in Retort# fundo ct colio inter diftillandum Mercu- 
rius forrhavit, pulvis, et quicquid vivi argenti pauxil- 
lum collo adsefit, quique nonnulli plumbi omnind 
pCfti globuli pulvcris fpccic adfuerunt, granary2 uni 
pepfend'erunn Dcnique in fundo fuit lolida plumbi 
Mafia unam, granis f dedudis, unciam pendens, qua? 
pondus fupplcbant Globulorum iftorum parvulorum 
plUfabi fub pulveris fpecic jam)am memoratorumj 

. %.% % unde 
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un.de compcrtum eft, quod plumbum* totum reman- 
ferit, & quod grana Mercurii 43 diflipata fucrint. 
Qui aliquara in his rebus feientiam poflident, caui'am 
hujus Diflipationis in rationibus fupra memoratis fa¬ 
cile inventuri font, pradertim cum reputaverint par¬ 
tem hujus Mercurii inter diftillandum fupcrficid per- 
ampli magni Excipuli adhxrcre; altcramquc par¬ 
tem, nubccularum forma. Aqua;, quam feinper nc- 
cefl'c eft in Excipulum infundcrc, fupcrficici fuper- 
natarC# 

Hac operatione didici, Mercurium ex plumbo, pee 
digeftionem Mercurii cum plumbo tres Annos conti- 
nuatam, & per diftillationcm violcntiflimam, nullum 
pofle extrahi, neque Argentum vivum per lumc mo* 
dum fixari in plumbum: in diftillationc cnim Mercurii, 
parva ejus quantitas femper mutata eft in rubrum pul* 
verem, qui fixus eft ad ignem hie applicatum j pondus 
verd plumbi Temper idem remanfit. 

Eandem inflituebam Operationem cum Amalga¬ 
mate b 3 unciis Argenti vivi & unicaunciaboni ftanni 
fafto i eidem caloris gradui expoftebam per idem tem¬ 
pos. Deinde codcm modo ex Rctorta vitrea diftilla- 
bam ad cundem ignem: En qualis fuit Eventus! Ex 
Excipulo uncias 1 cum Drachmis 4 Mercurii rccepij, 
in fundo Retorts; fuit pul vis, cujus pars altera fuit 
tenuis, & h p^uxillo Mercurii toi comoofitaj altera 
fuit mfficte, nigra, compoftta minimis particulis, 
quales font Stanneae. Imo colloRetortx adhasftt adhuc 
paululum Mercurii; quod totum pependit Drachmas 
a cum granis f. In fundo fuit mafia folida ftannea 
pendens unciam unam cum drachma unica & granis 
p: foit 45 granorum jafturaj cujus rationcs jamred- 
didi. 

‘ . Pate* 
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patet hac operatione Mercurium haud extrahi pofle 
cx Stanno; fed Drachmae 3 cum 14 granis, hoc eft, 
plus feptima Mcrcurii parte, cum Stanno uniebantur, 
& tam bene fixabantur, ut ab illo feparari non potu- 
erint continuato 4 horas igne, qui arenamcandefaceret. 

« Non autem te lateat magnam efle correfpondcn- 
« tiam inter Saturnum & Lunam, quorum in medio 
* l Sol conftitutus eft; ficuti inter Jovem & Mercu- 
u riuffi, in quorum medio Sol etiam conitftit:" lege 
in Nov. Lumin. Chem. tradat. ix. 

VI. 

Mercurii uncias 10, poftquam probe calefecerim, 
aifundebam 2 uncils optimi in cochleari ferreo mundo 
liquefadi Stanni. Triturabam totum in Amalgama 
uniforme, quod valde calidum & probe ficeum inde- 
fram lagenae vitreae mundae & calidae, quam poftea bene 
obturabam; capfula lignea includebam, quam caudici 
tundenti fpilael molendinae fullonia continuo agitata: af- 
figebam, cui annexa motum a 30 mo - Novembris 173 2. 
ufque ad p m - Januarii 173 f. nodu diuque pafia eft fer& 
perpetuum. Auferebam tunc lagenam, quae integra 
fait, in cujus fundo repertus eft Mercurius fluens; & 
poft quietem aliquorum dierum, in fuperna parte in- 
ventum eft amalgama duriufculum 5 totum pependit, 
nmnin n uncias 12. Diftillabam in Retorta vitrea lu- 
tata uncias 11. & 7 drachmas hujus amalgamatis, & 
hoc igne nudo fincm verfus ufque audo, dum retortam 
penitus candefaccret per 2 horas. Non exivit major* 
quam quae immifia fuit, copia Mercurii, qui fluidif- 
iimus erat, & remaniit in fundo mafia ftannea vitro 
affixa cum pauxillo materiei luteae, quae erat quan fo- 
liata. Mafia hac fufibilis inftar ftanni erat ad ignem 
mediocrem; & tunc fuperficies aeri expofita pinge- 
batur diverfis coloribus. Mafia ftannea pependit unci* 
am unam cum 6 4 drachmis, & affpit adhuc parya mate- 
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rid lute* jam memorat* quantitas. Certum eft ltaque, 
quod, ope motus per tarn longum tempus continuaci 
Mcrcuritts non pofllt Stannum diffolvcrc co mo- 
do, quo pofllt extrahi Mcrcurius per diftillationem 
fummo igne fadam. 

Scholium. 

Res egregia, quam in hifee tribus Operationibus 
ultimis obfervavi, eft, quod Mcrcurius diftillando fepa- 
ratus i plumbo vcl at ftanno efiet quam liquidiflimus, 

& quodagitatus in poculo fidili vitreato albido mundo, 
fuperficicm poculi brevi temporis fpatio inquinarct, 
ibique rclinqucrct maculam nigram admodum adhae- 
rentem. Simul ac maculam hanc chard pura & probe 
ficca detergendo purgaveram, formata eft alia, 6c iilico 
dbdbus keratis Yicibus alto. Hoc me induxit, ut co- 
gltarem, id effe attribuendum parri pnetalli pinguid 
qux inter diftillandum tranfivit cum McrcUrio, ct ab 
cjus fupcrficic, cui adh*fit, tunc feparata fuit. Ut dc 
hoc fado ccrtiorcm me redderem, Mcrcurium hunc 
fupra chartam albam puriflimam flcciflimamque ex- 
pandi, cui reliquitillc tramitem levcm nigrum, qua'- 
cunque pertranfivit 5 fupcrficies alioquin hujus Mcr- 
curii Temper fuit teda pellicula tenuiffima, qu® pin- 
guedini ftmilis videbatur. Ergo, quamvis per Mcr- 
diftillationes f®p& itcratas potucrint cum Mcr* 

non ittdc flsqffiiOT, 1 ttltfc particul* in Merett* 
ri um verf® fuerint. Idem Experinientum aggmfliis 
fum, cum plumbo quod per idem tempus codem morn 
agitatum fUit: quando autem volui i pi !4 molcndin® 
amovero, per infbttonlam frada eft lagenaj & pcrrflth 
mawAaj nonpocui ad'flncm perducerc opettMcfoi. 

Expertowtwa- base natur® Argenti vlvi afferre pof* 
*0M plui liitoUnk PltiKir alkiaftkui Ac Mercurio at 
1 Mo- 
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Metallis, omnind ab hifcc diva-fa, quae mihi laborc 
multo majore conftiterunt; ca, cum otium fucrit, com- 
municaturus fum. 


X. Eclipsis Lunje partialis die fecundo 
O&obris* Styl. nov. Anno Mdccxxxv. 
Vititnbergae Saxonum obfervata a Jo. 
Frider. Weidlero, R. S. S. 

Hor. Min. Sec. Temp-europ. ante Mer. < D. II. QEtob. 

o 44 30 Penumbra prope Schikardum. 
o Initium cclipfis. 

1 1 30 Umbra appellit ad Schikardum. Margo 

illius afper eft et inaequalis. Paulo 
poft lunam nubes occultant. 

1 if o Tycho toms obumbratur. Mox ite- 
rum lunam nubes lubeunt. 

I zf 30 Portio lunae obfcurata nigrefcit, nec 
maculae per umbram telefcopio ix 
pedum difcerni poflimt. 

r 30 o Umbra appellit acLGrimaldum. Jam 
trans umbram maculae confpiciun- 

tUK. 

1 44 30 Umbra totum tegit Grimaldum. Jam 

rubct portio obumbrata. Moxluna 
iterum nubibus conditur. 

% 15-30 Umbra recedfcnsattingitLansbcrgium. 

Adhuc cjus margo afperitatem ha- 
bct. 

2 44 o Umbra appellit ad Gaffendum. 

3 11 0 Emergcre incipit Tycho. 

3 jd q Finis fupra Snellium, fereno circa lu¬ 
nam coslo. 
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Addend. to the Note at p. 3 T 9 * 

1 thought it proper to add the following Paflage taken out of the 
Journal-Book of the Royal Society, fuppofmgit to be what Mr. Olden* 
burgh hints at in his Lercer. , 

« Ntfv. 16, 167X. [Sir Robert Moray J exhibited a certain Plant, 
» (which was by Mr. Wray called Lichen t-rrefiris cincreus ) find by 
« Sir Robert Moray to be very good to cure Logs bitten by road Logs: 
« His Royal Highnefs having caufed it to be given.to a whole Kennel 
« of Dogs, bitten by a mad one, which were all cured, except one of 
K them, to whom none of it was given. ” 

The Specimen was kept in the Repolitory. 

The feme Virtue is likewife aferibed to this Plant, in the Third Part 
of Moriforis Plantar. Hi for. Oxon. publiihed at Oxford Amo 1609. 
in Folio, 0,632. where the Author, (peaking of the Lichen terreftris 
eintrm , Raii Uifi. & Syrnpf. fays, Adverfus mrfurn cams rabidi 

egregium eft Medicamentum. 

Dampief , and the College ofPhyftcians , in their Pnh. Antilyjfut , pre- 
feribe equal Quantities of the Lichen and Pepper ; But Dr. Mead, in a 
fingle §parto Leaf publiihed by him Anno 1735. hath alter’d the Pro¬ 
portions of the Compofidon, prefcribing double the Quantity of Lichen 
to that of the Pepper. This difference in the Proportions mult be left 
to die Judgment of Pra&itioners j but upon the Authority of another 
Minute in the Society’s Journal-Books, it may not be improper to make 
an Addition to the above-mention’d Lumpier'$ Poiuder. 

« March 7,1671-2. Six Robert Moray mention’d, that a whole Ken* 
* nei of Dogs, belonging to his Royal Highnefs, were bitten by a 
« mad Dog, and had been lately cured by a certain Herb called Stel- 
u laria , or Star of the Earth 

This Plant is the Lychnis vifiofa. flore mufeofo Cafp. Bauhin. in 
Englifli, Spanijh Catch-fly. Sec theie Tranfaffiont, N° 187. where is 
a Receipt to me mad mgs , &c. wherein this Plant is a principal In¬ 
gredient ; which Receipt, communicated by Sir Robert Gourdon, was 
there pubUflied by his Majesty’s [Special] Command \ Amo 1687. 


rb Spnffll ail Jlmfy ef mb tw 

Drachms, for four Dojis . to be taken as Damptcr preferibet 
in his Letter in theje Tranfa&ions, 237. 


ERRATUM. 

P, 336. & fir Bon, r. Ilium. 
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I, An Account of a Shock of an Earth¬ 
quake felt in Sullex on the iph of Odober, 
Anno 1734. communicated to the Royal So¬ 
ciety by his Grace Charles Duke of 
Richmond and Lenox, &c. F. JR. S . 
And of another in Northamptonfhire, in 
Odober, Anno 1731, by the Revd- Mr. 
Waffe. 

i. A Letter from his Grace the Duke of Richmond 
to Sir Hans Sloane, Bart. Trefident of the 
Royal Society. 


. London, Thurjday Off. 31, 1734. 

SIR, 

B Eing juft arrived from Sujfex, where I heard a 
very extraordinary Account of an Earthquake 
that happened there on Friday the 25th Inftant, be*, 
tween Three and Four in the Morning, I take this 
firft Opportunity of laying before you and the Royal 
Society , what Accounts I was able to colled during 
my Stay there. I know moft of the People that have 
figned the inclofed Papers, .to be Pcrfons of Vera¬ 
city : And what confirms me in my Opinion that 
there really was an Earthquake, is, that almoft fevery 
body agree in the fame Dcfcription, as to the Senfa- 
tion, the Hour of its happening, and theperfed Calm 
that was at that Time. 1 obferve the Shock was vaft- 

• A a a ly 
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ly more felt towards the Sea-fidc, as at Shorehattij 
Tarring , Goreing, Arundel , and Havant. At my 
jHoufe of Goodwood, which is near three Miles North 
of Chichefter , and about Seven from the Sea, it was 
not fo perceivable as at Chichefter , and where it was 
(till Ids fo than by the Sca-fidc. I do not hear as yet 
that there was the lead Touch of it in any Tarts of the 
Vale on the North Side of the Downs, which for the 
mod part run Eaft and Weft. I think, what Dr. 
Bayley of Havant (ays of the different Motions of 
the Beds, according to the different Situations they 
were in, is very well worth obferving. This Gentle¬ 
man is a Dodor of Pliyfick, and a very curious Man. 
I could have got above fifty more Accounts from the 
leveral Places 1 have mentioned; but as they all tend 
to the fame Purport, I thought what I had already 
collc&ed fufficicnt. I am. Sir, 

Tour obedient , 

Humble Servant , 

Richmond and Lenox. 

i. A Narrative of the fame Earthquake by 
Edward Bayley, M. 2). 

**! * Havant ? QStob. ly, 

TJEtwedi three and four o’clock in the Morning, 
n an Earthquake was felt here: The Shock was 
Sconlidcrable as to be obferved by one or other in 
mefVHoufcs of the Town. I happened to be awake 
at that T&nc, and perceived the Bed (hake i$tdcr me 

. with 
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with a quick tremulous Motion, which continued 
about two or three Seconds, then ccafed 5 and after a 
very fliort Intermiflion was repeated in the fame Man¬ 
ner, and lafted about the fame Space of Time, as near 
as I could guefs. I was at firft much furprized at fuch 
an unufual Phenomenon 5 but upon a little Recol¬ 
lection, concluded it muft be occafioned by an Earth¬ 
quake, and was foon confirmed in my Conjecture by the 
concurrent Obfcrvations of my Neighbours, and after¬ 
wards by Accounts of the fame from many other Places; 
in fome of which it feems to have been more violent 
than here. Several Pcrfons in this Place fay they not only 
perceived the fluking of their Beds, but alfo the rock¬ 
ing of their Houfcs, together with a rambling Noife of 
Drawers and the like moveable Goods in their Cham¬ 
bers and other Rooms. A learned and ingenious Gen¬ 
tleman in this Town informs me, that the Motion 
of his Bed appeared to him like the tolling of a Vef- 
fcl when it crofics over a Wave, the Head and Feet 
thereof riling and falling alternately feveral times; 
whereas mine feemed rather to rock from Side to 
Side: But thefe contrary Motions of the two Beds arc 
cafily accounted for, by confidering the different Po¬ 
rtions of them, my Friend’s {landing dire% Eaft and 
Weft, and mine North and South: For fuppdftng the 
undulatory Motion which the Earth might have at that 
Time was propagated from Eaft to Weft, the lame 
kind of Motion which caufcd his Bed ufijmd 
down lorigways, muft make W* to 

Side 5 as may be obfefved in two Vends failing in con¬ 
trary Directions on the fame Waves of the Sea, that 
which croffes the Waves at Right Angles being tofled 
up and down endways, while the other moving in a 

A a a * Line 
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Line parallel with the Waves, will be rocked from 
Side to Side. What makes me the more inclined to 
think the progreffive Motion of this Earthquake to have 
been from Eaft to Weft, is, bccaufe it appears from 
the beft Accounts l have yer had of it, that it was 
obferved fooner Eaft than Weft ward, and like wife 
extended further from Eaft to Weft than North and 
South. 

It may not be amifs to take Notice of fomc remark¬ 
able Phenomena which happened before and after, as 
well as fomc other Circumftanccs which immediately 
attended this Earthquake, moft of them agreeing with 
thofe Signs which have been oblcrvcd by the learned 
to precede or accompany former Earthquakes in thefe 
and other parts of the World. It is obfcrvablc, that we 
have had of late more Rain and Wind'fbr fcvcral Months 
fucceftivcly, than for many Years paft 5 cfpccially from 
the Beginning to the Middle of this Month, about 
which Time it cleared up, and the Weather became 
fuddcnly very cold with frofty Mornings, the Wind 
blowing generally pretty hard from N, W. On Wed¬ 
nesday the 23d, the Cold abated confidcrably 5 it was 
cloudy, but we had no Rain that Day, The 24th was 
very calm all Days it rained moft part of the After- 
noon, though the Mercury flood at 30 ■&. It con¬ 
tinued very calm all Night, and rained hard for feme 
tithe’befotc and after the Earthquake happened $ but 
it fbon cleared up, and we had a ftrong Gale of 
Wind, which rofc within half an Hour, or, as feme 
fay, within a Quarter, afterwards: It continued blow¬ 
ing hard all the forenoon. At four o’clock in the 
Hqrning I obferved the Mercury continued at 30 
4 inches 
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Inches-^, the Spirit of Wine at jf X-; having rifen 
about five Degrees fince the late cold Weather. 

jV. B. My Barometer and Thermometer are both in 
one Frame, made by Mr. Hawksbee. 

OStob. 29, 1734. Edward Bayleyl 

The Circumftanccs related by his Grace, and by 
Dr. Bay ley, are backed by the united Teftimonies of 
feveraf; many of whom are known to his Grace to 
be Pcrfons of Veracity, and whom he procured to 
fign Certificates of what they obferved concerning 
this Accident at Chichefter and other Places. It is un- 
neceftary to trouble the Reader with each Certificate; 
the mentioning the Names of thofc who have fub- 
feribed them may fuffice. 

John Fletcher , Andrew and Sarah Adaire, Jane 
Johnfon, Martha Freeland, Owen Apps, Sarah 
Bryers. 

Sarah Tutte , and her Children Eleanor , Jane and 
Sarah. 

JohnCoJlellow, John Freeland, Matthew Fathers. 

John and Sarah Bryers, John Long. 

Thomas Titrgis, Richard Silverlock: All of the 
City of Chichefter. 

Philip Boifdaune, Efq; of the Parifh of Funting- 
ton in the County of Sujfex. 

This laft-mentioned Gentleman, and the aforefaid 
Pcrfons, dwelling in'the City of Chichefter , all agree 
that there was a manifeft Shock of an Earthquake felt 
on QBober 2f, about a Quarter before Four in the 
Mothing, which lafted by fits fome few Seconds, 
about a quarter of a Minute, or while one might 

tell 



tell Twenty, with a Motion fenfibiy flow: For moft 
of the Accounts concur in this Particular, that the 
Chairs, Wainfeot, Doors, Chefts of Drawers, and 
other Moveables, were heard rattling; and one, that 
tt Bell rung of itfclf juft before they felt the heaving 
of their Beds3 and that there was no Wind fluting 
at that Time, but that it rained, and the Wind role 
foon after. 

The Revd Mr. Richard Green, Prebendary of Chi- 
chefiet , and Rc&or of Merfton, in the County of 
Sujfex, had Informations of the lame Tremblings, 
attended with the fame Circumftanccs, being felt at 
Shoreham, Goretpg, Tarring , Findm , Arundel Cajlle, 
and Merfton . 

John Shaw , Thomas *Dagly, and John Towner , 
all Servants to the Duke of Richmond* at his Scat 
called Goodwood* felt the fame. 

Mr. John Jenkins , Riding Officer of the Cuftoms, 
in the Parifli of Weft-Wittering, near Bragleftam- 
Bay , in the County of Sujfex , dcicribed the Shock 
after the lame Manner: And he adds further, that 
within half a quarter of a Mile of his Houle, a young 
Man, of about 18 or 20 Years old, having been at 
the fame Time to fetch up a Team of Horlcs from 
Orafs, the Horfes were lb fcnflblc of fomcthingmorc 
than ordinary, that they trampled, and feemed very 
much they Wf&c coming horn*. 
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}i Of a Shock of an Earthquake felt in 
Northamptonshire, in O&ober 1731. 

T O the foregoing Accounts of an Earthquake 
felt in Suffix, it is thought not improper to 
fubjoin, from the Rcgiftcrs of the Royal Society , the 
following Intimation from the Revd Mr. Jof PFaJfe, 
Re&or of Aynho in Northamfitonjhire , of “ a Shock 
“ of an Earthquake felt there on Sunday , Oct. 10. 
“ about four o'Clock in the Morning, Anno 1731. 
“ This Gentleman faith, that his Windows rattled, as 
“ if fomebody had been dancing over-head. The 
“ Concuffion lafted about a Minute 5 others thought 
<c it lafted about two Minutes. It alarmed the neigh- 
“ bouring Villages, Bloxham , four Miles South-Weft 
“ from Any ho 5 Barford, five; Banbury, four Wefts 
*« Adder bury, a Mile Weft j Crowton , a Mile to the 
« Baft 5 and Charlton , as much to the North. There 
« was no Notice of its Progrefs South or South-Eaft. 
“ About a Minute after, fome of the Town of Ayn- 
“ ho faw a great Flafh of Lightening. In the Morn- 
« ing the Sky looked of a Land-colour. It was laid 
“ that there was a former Shock felt upon OH. 8 . 
“ about Three in the Morning; and that the latter 
u was preceded by aNoife like diftant Thunder.” 

It Is remarkable, that this Shock was perceived to 
extend more from Eaft to Weft, than from North to 
South# which Particular was likcwife ofefemd in the 
laft Shock felt in Sujfex 1734* 


IV. H*A= 
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II. HbRMANNI BOERHAAVE, J.L.M. 
WtlofopL & Med. ‘Duff;. Mcdicinac hi 
Unherjitate Lcidcnfi c ProfeJf. Colleg. Chi~ 
vurgic. c Praf. Reg. Soc. Lond. necnon Reg. 
Scienc. Acad. Parifienf. Soc. ^Mercu- 
mo Experimenta. 

Pars III. * 

B iennium, 5 c ultra, eft, a quo obfervationcs de 
argento vivo obtuli confeflUi Philofophornm in. 
Britannia $ atquc, anno dciu fcqucnti, fuper cadcm rc 
alia quaedam confcripfi ad Acadcmiam Scicntiis pro- 
movendis dicatam a bereniftimo Gallinrum Rcgc. Ex 
utrifque conftitit mutata nunquam hydrargyri natura, 
licet variata mire fpccic, in novas crebro formas mn- 
tatus apparcrct. Alias juvat jam operanoncs rccitarc, 
unde major longc cjufdcm conftantia probatur, fimul- 
que & aliorum mctallorum indoles cxponctur. Al- 
chcmiftarum antiquiflimi, quos & optimos jure qnis 
dixerit, uno ubique ore palam aiunt, mcrcurium cfTe 
metallum vivum. Sed & clamant iidem, hunt, quan¬ 
go babetur fincerns, omnilque alicni contagii purus, 
adoo tnac fimplicem deprehendi, w fit quacunquc 
parte tai prams idem, impatiens penitus dividi in 
partes varii ingenii. Dicunt porro, ca quoque gratia 
immutabilem omni caufa:, ct adco quidem pcnctra- 
bilcm fimul, uf alia quasque diflblvcre queat, ipfc in- 

|r -. r .. nr . r l , . -----. rnmMm ..—...*****.. 

# Vtie Part I, Trswfatt N° +30. p. 145. Part ft N° 443.* 
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terim nihil quidquam, vcl indc quoque, mutatus. 
Atquc uti in hifce qmdcm inter ipfos qaani apcttif- 
lime convenit, ita quoque confcntmnt omnes, nun- 
quam de vents duct fins immaculatutn, femper vero 
dnquinatum hawriri labe adiena, qu® prima ab origine 
illi concreta, hinc mite iaohefeen^ lifetime etiam mi- 
mifta fie. Dolent fane, vitium illnd quam molcftif- 
fimo inde labor© auferri tantum pofic: quia in pri- 
m®va feminis foetura principiis nafeendi ipfis fc infi- 
nuavit. Sc indiffociabili fere vinculo innexuit. Vo- 
cabant illud Sulphur, quod puro Mercurii fe imnuf- 
cct. Hujus refpc&u folum, invencrunt, Argentum vi- 
vum mutabile elfe j hoc unicum, aecqfant, imfedirc 
acrem ejus penetrabilitatem, obtundendo, atque he- 
betando, propriam Mercurio acicmj hinc & fimpli- 
ccm puri caftitatem degenerate in copulam, & con- 
nubium. cum pereg^lnis, folo lcnocimo adven® pa- 
tariji. Si veto asdha qw#®i pipOret/ortHAa- 
tusfimUl, &fapiens, artlfex hunc MercuHomab mfeai 
hac congenita in natalibus fpurcitie, mm effe ilium 
ultra haud mutabilem 5 accephfe autem vim fubtili- 
tatis, qua per omnia alia fe penetret 5 fperncre connu- 
bia cum aliis, dedignari thalamos, nec dari in natura 
rcrum corpus, cui fe dedat, ccekbatus caftiffimi per- 
tiaacifllm o $c4 quam adfcd&bjle ingenium 

trcmuli latids! quo redimendum liborc, quo pretio! 
ifafo coquit, perficit villa, mctalla, alia qu®Ubet cot- 


i 


•Wins unquam 


lemtenuat, reioivit, in nunuaum conver- 


nafrflSfncdiifi. afl© kai fimilem, aui omnia non mu- 
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omnia affocians, ipfc inta&us, nufquam vinous, rc- 

ccdit. „ . TT 

llleccbras tantorum promiflorum cxcitavcrc Hcmic- 
ticos, ut omni ope nitercntur moduni difccre, quot 
infe&um Hydrargyro vitium pollcnr clucre, ut pura 
nitentcm iimplidtatc fibi prxfto haberent. Efc quidem 
jgnc folo maculam exurendam ccnfcbant horum fapi* 
entiifimi: quia ignis purgator metal lorum unicus. 
Nata hiuc Mercurii in vitris emaculatis, undiquc clau- 
its in ampullas vitrcas pnras, per ignem elevatio. 
Hanc vero geminabant totics, donee in rubrum, mi* 
cantcm, pulvcrcm, totum convcrtiflcnt, bed polli- 
nem hunc igne fummo dum urgent in vitris mnndif. 
jimis, cn rcfufdtant inde ptiftinum Hydrargyrum. Ex- 
fultantcs pro defoccato cxcepcmnt, falfo laincn; quippa 
hicipfe, refurgens fuis de cincribus combufti, phoenix, 
nova tali ignis a&ionc patitur, fe denuo fimilcm in 
pulverem rutilum, fulgcntcmque, cogi. Atqui pa- 
lam negant fummi magiftri, Argentum vivum, arte 
vera purgatum, rite adco dcfoecatum, unquant cogi 
poffc ab'ignc in pulvcrcm, nc quidem eontinuata in 
fempiternum a&ione. Super qua quidem re legi me- 
rentur forte ca, quas fuper his commcntabar, dum 
cnarrabam dxj. cjufdcm Mercurii in vafis vitreis deftil- 
iationes vi ignis faftas, in Adis Collegii Philoibpho- 
rum in Britanniis, anni mdccxxxiii. mcnic Novem- 
bsi & Dcccmbri. 

An igirnr tali mode dabitur. adco quafita depmtio? 
Vix crcdibilc. Sed alia forte fuit operandi ratio, qua 
prxeipitur ilia peragenda. Quin ct artis principes 
aperte didant diverfam: aiunt cnim, dcfoecationcm 
obtincri fperatam, dum Mercurii indagatus nucleus, 
detinctuc a corporibus puriffimis, ex amicitia coftfan- 

guinitatis 
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guinitatis ar&c eum, & ftabili conjugio, jungefttibus 
fibimct. Atqui Auram, Argcntumque, pUra, fixa, ip- 
iiquc Mercurio finccro metaila quam fimillima; five 
origincm fpedaveris, five materiem. Scqui cx his fta- 
tuunt, fi permifeetur perfe&o Mcrcurius metallo, 
atque itcrum igne inde expellitur intra bene claufa vafa 
vkrea, partem metalli puli in fc tradurani Mercurium, 
fimulque fordidum Mercurii fecreturam puro. Ani- 
mo meo volupe fuit, experiundo difeere, quid hac in 
fententia veri forct. Si non faftiditis, paucis horse mo¬ 
ments difeere cventa laboris improbi, dabo, quae mihi 
placere confiteor: quoniam vana me dedocuerunt 
multa; quae akc menti infita alcbam; & didici quoque 
pauca bona, errand falutaria. Frui poffunt ftudiofi 
rcrum naturalium aerumnofi operis fruclibus ; neque 
neceffe erit carumtcmpus, atque fumtus fatis profufos, 
■fimilibus impendere. Id ^ obtinget, mihi habebo 
fuminum pretium, quod ambio. 

Auri puriflimi, quod arte docimaftica parari poteft, 
duas cum dimidiata uncias redemi ex officina publica 
argentariac Amftclaedamenfis; redegi in maffulas, quae 
fingulae pendebant fcmiunciam. Quinque has indidi 
in vitrum mundum, quod chcmici retortum appellant? 
affudi fuper his integris Argent* vivi, pun, feme! prius 
dcftillarc coaai, uncias xxv. Igne cocgi exfeendere 
Mercurium ad dimidias abAuro, quod in fundo fubfi- 
debat fub Mercurio. Per acta fie operationc, cxierant 
Mercurii unci® xm. in excipulum? in fundo vafis crat 
Aurum penitus jam difiolutum in Mercurio, Ipecie 
mifti perfcai, candidi, quod amalgama dicunt: unde 
patet, Aurum folo aeftu ebullientis Mercurii diffolvij 
ifque videtur optimus modus mifeendi haec bina, quod 
nrtis vocabulo dicunt amalgamare. Argentum vivum 

B b b 2 quod 
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quod cxfccnderat, bene ficcatnni rccUkli refiduo in re 
torta i itcrum exprdli igne xqualem indc Mcrcurii co- 
piam, quam denuo ficcatam affudi ad nfiduum. 
Hocquc ea lege repetivi quinquagcfics. Ultima vice 
cxiverat purus Mcrcurius. Amalgama in fundo retort® 
fupcrftes, nigrefeens, trivi in mortario vitreo, vitreo 
piftilloj turbabatur lutulcnta aqua, quam effudi. Lavi 
cum pura affufa, quam terendo rurfus lutttlentam cf- 
fudi. Id tredecim diebus fieri curavi, quando non 
fordefeebat ampiius trim aqua, fed fplendidc fulgens 
reftabat amalgama, pura manebat aqua. Pulvis trim, 
& lorn, paratus, colore fulcra, fapore tctrico mctal- 
lico horridus, bene ficcatus, pependit grana uxxxm. 
Mcrcurius & Aurum pendebant Sxxvi. 3 vii. Perdita 
grana vn. drachm® tres cum femiffc, quinquaginta 
operationibus. Id cotttingit partim difllatu volatile, 
partim adhsefu Mcrcurii ad chartam bibnlam, qua fie- 
catiir ab aqua, in quam dcftiliando fucrat except us. 

Puriflimum hoc amalgama itcrum, codcm raodo* 
tra&avi quinquaginta aliis vicibus. Exiverat jam vice 
quinquagefima purus Mcrcurius: in fundo valis man- 
ferat amalgama fufcumi Id denuo tritum, lotumquc, 
cum aqua, ut fupra rctuli, poft tredecim dies oped 
impenfos, dcdlt pulvcris abluti, fufei, Hccati '5i gr. 
xuiv. Amalgama turn puriflimum cum Mcrcurio 
edu&o, pendebaqt Ijkxvl :$**. perdidi his l operatic*, 
nibus 31. gr,*vi. 

Rurfus depuramm hoc amalgama. plane cadcm ra- 
tionc quinquagcfics fed deflillare. Kxicrat purus Mer- 
curius: in fundo retort® amalgama fubrufum. Id aqua 
tjatum, lotumquc, ut prius, quatttordccim dies, ded^t 
pulveris fufei 31. gr. n. Amalgamate pura fddidi 
Mercurium egrdiUm, pendebant fimul $v. gr. 

< 3S£IV. 
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xxiv. Scd in fundo retort®, dum amalgama clfmide- 
bam, aliquid amalgamate remanferat vitro adhacrcfccns; 
ut perditum fupputare nequiverim. 

Depuratum amalgama quinquagefics itcrum fie tracla- 
tum, dcftillando, terendo, lavando, per quatuordc- 
cim dies, dedit pulvercm fufeum pondcrc 316 gran, 
iv. amalgama fplendcntillimum fimul cum egreffo- 
puroMercurio miftum, pendebat, §xxv. 3 11 * gr. xlvi. 
poft ducentas dcftillationcs. 

Et hoc amalgama quinquagefics urfi, ut prius; dcin 
denuo trivi cum aqua, fcdecim dicrum fpatio; na&us 
fum pidveris fufei 311.3*. gr. iv. amalgama fplendidc 
candidum cum Mcrcurio pendebat jam fimul §xxv. 
31. gr. xlvi. 

Hoc laborc pcrfun&us vidi ducentis & quinqua- 
ginta deftiilationibus Mcrcurii ab Auro, fie inftitutis, 
Aurum & Mcrcurium dedifie pulveris deferipti unci'- 
am, & grana quinque. Reftitifle Auri Sc Mcrcurii' 
5 xxv, 31. gr. xlvi. Periific de materie, ratione enar- 
rata, %i. 3n. gr. ix. * 

Qiias, dum intentus contcmplabar, efficiebant, ut 
fietabundus fufpicari incipcrem, me vidcre defidera- 
tam adco methodum luftrandi Hydrargyri. Cogita- 
bam, in eo abfeondi forte culpatam Mcrcurii labem. 
Quandoquc putabam, totum hunc pollinem rnemin 
efle foetidttm fpurcumquc Sulphur, quod immacu- 
latam Argcnti vivi virginitatem contaminavcrat. Du- 
bitabam, fi ipfc jam purum a balnco ignis & 
aqu*, fpeaarem, nudume^ciDeoram nfcncium l Tcm- 
petabat impetum rccordatio fimilis fsepe, fed praecocis, 
gaudii, in fumos inanes totics dilapfi. Ambiguus dc- 
aevi, non scquicfccrc, donee ccrta fidcs docerct vc- 
rnm. Igitur 3xxv. 3i. gran. xlvi. purifiimi iiHus fll- 
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tlmi amalgamates iterum deftillarc cocgi prxtcrea, aliis 
fcxccntii viginti & fcptem vicibw, dimidmm Mcr- 
curit fcmpcr educcndo, aft'undcndo kmpei: ncc volui 
plus lavarc aqua, fed ccrncrc, quid ficret, Solebat 
hoc opere nigrcfccre matcrics, ut fandom colorc fcrc 
atro focdarctur. Obduxi turn vitrum, ni quo crat, 
lorica ignem ferente apertum; ficquc atrum amah 
gama, non ablutum ultra, cgi igne fummo ita, 
ut rctorta fpatio trihorii prorfus ab igne eandcrct. 
Exiit Mcrcurius puriflimus ad £xx. In fundo vafis 
deindc fhai reperi uncias lift Auri fulgcntillimi, fine 
ulla omnino foecc rclifta. £n cxitum rci! nee dolui 
asgrimonia triftium laborum: fane eventum, haud 
prsevifum, jam ccrto cognitum, hac mercede dignuni 
habui. Ncqueoki, nccopcrac, poenitebit unquam* 

Sumebam deinae pollincm, quern collegeram ccl. 
dcftillationibus, cjufquc 3vii. grana lvxi. urfi igne 
fummo, aperto, ex rctorta loricata, ut diu lure can- 
derct. Exiit dc hoc pulvcre Mcrcurius puriilimus, 
refufeitatus, ad 3vii. gr. xlvi. In fundo rctorta; rc- 
ftiterant, ut deprehendi, grana fcxpulvcris fufei. 

Argentum vivum, quod jam dccclxxvii, repetitis 
vicibus ita urferam, pondcravi arte, induftria, & Clatera 
hydroftatica, amici cariflimi, cckbcrrimi profefloris, 
IsGravefandc. Habuit ie ad aquam puram, ut xij ift 
adi : utmolimine tanto denfitatem haud mutaverit 
Mermeim, deque ulla parte fui Icviote fucrit libera- 
tus. Id jam addo: quia intcllexi quid dc fufpkionc 
nata, haud fatis accuratam fuifle rationcm, quam ad- 
hibui ad cxploranda pondcra, qua; memoravi in pri- 
mis, quae Societati dedi, dc Mcrcurio commentariis, 
las mihi efto, pataca jam ex defcriptis colligcre, pro 
mis habenda. 

x. Aurora 



[37 5 ] 

r. Auram a Mercurio folutum, cum eo totics co- 
&um, tritum, nihil de natura fua priftina xnutavu*, 
amifit dc pondere proprio nihil, quod his experiments 
notari qucat, nihil acquifivit. 

2. Argentum vivum Auro commiftum, ab co per 
ignem rur&s expulfum, partem fui convcrtit in pul- 
vercm fufcum, fubtilem, faporis tetrici, metallic!, pe* 
nitus diverfi ingenii a priore fua natura, idque fit fem- 
per, ufque ad dccclxxvii. vices. Qui tamen, Tola 
igne fortiore, iterum redit in Argentum vivum idem, 
quod antea fucrat, omni dote per artem obfervabili. 

Igitur ignis & auram, hoc modo, non feparant 
ab Argento vivo partes diverfas, fulphur, foeces, aliud*. 
Scd tantum id mutant fpecie externa, iterum reducea- 
da in formam prlftinam, omni rationc eandem ita, 
ut ne quidem pandus ejusproprium ullo modomuta* 
turn fit. 

4. Argentum vivum & Auram vi* ignis mutant fta- 
tim argenteum fplendorem fui amalgamatis in colorem 
fufcum, tandemquc nigrum: fed folo igne fortiore 
nitor Mercurio argenteus, & fulvus Auro fulgor, red- 
ditus docet, hunc colorem non demonftrare metallo*- 
mm corruptioncm, vel mutationem in fua natura. 

f. Si tamen auro Sc igne purgari potcftMercurius 
nativus, ex fententia veterum, oportet alia id opera- 
tionc efficerc. 

< 5 . Cadit fpcs mercurium fixandi cum Auro aocione 
f fnifi : quum tanto molimine, tempore tanto, nihil 
quidquara vel inchoatum fit j? ultima deftillatio aeque 
facile, ac prima, peragebatur. 

7. Non firmatur hind opinio, qua: narrat, ignem 
metallis, vel Mercurio, concrefcere poffe in augmen- 

turn,, 
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■turn, vcl gcncrationem, alicujus metallic*; aut in mu. 
tationcm ipfius mctaUi ftabilem. 

8. Qux conftantia, qux fimplieitas, Argcnti vivi, 
& Auri! Si in originc prima aurum fait Argentum 
vivum: nonnc tunc vcrc dicitur, Mcrcurium, vcl to- 
tum avolarc ab ignc, vcl fixum in co mancre totum > 

p. Magna promifla, dc Auro trim folvcndo, five 
cum aqua, five fine ilia, qux duo magni in arte viri 
feedre, non folvuntur hifee noflris laboribus. Sed vaiu 
fpcs: fugemnt laborem improbum, prxeipites Mina- 
runt ad otiofas conclufiones. 

Unicum fixpcrcrat inquifitu dignumj An Mcrcurius, 
jam toties ddUllans ab Auro per vim ignis, haud depo- 
fuiifet earn proprietatem, qua per deftillationcm ver- 
titut in pulvcrcm ilium, qui appcllatur prxeipita- 
tus per fei Jgitur uacias ilias viginti Argcnti vivi 
dccclxxvii. vicibus dcftillati ab Auro dcftillare cocgi 
ex rctorta munda vitrea, tam magna vi ignis, ut nihil 
prorfus Mercurii rcmancrct in vitro po£l fingulas de- 
ftillationcs* id repetivi o&ics; in fundo retort® ob- 
tinui grana duodccim rutiii, fcintillantis, ponderofi, 
faporc tetrico mctallico praediti, prxeipitati Mercuri- 
alis. Certus ergo, nc lianc quoque dotem ablatam 
mercuric per magnum hunc laborem. 


hi. a 
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III. A Letter to the Reverend John Theoph. 
DefaguilierSj L. L. 2 ). F. R. S. from Mr. 
Martin Triewald, F.R.S. Captain of Me¬ 
chanics, and Military Architect to his 
Swedifh Majesty, concerning an Improve¬ 
ment of the Diving Bell. 

Stockholm, Nov. i. 1732. 

Reverend SIR, 

H AVIN G the foie Privilege for diving on all the 
Coafts in the Baltic belonging to his Swedtjh 
Majefty, no Opportunity has been wanting to make 
fufficicnt Trials with the Diving Bell and Air Barrels 
in Several Depths, according to the ingenious Im¬ 
provement of that worthy Gentleman Dr. Edmund 
Halley , made in the Year 1716, but with fome fmali 
Additions. 

Experience has likewife convinc’d me, that no In¬ 
vention built upon any other Principles than thofe of 
the Campana Urinatoria, can be of Ufc in any con¬ 
siderable Depths; or that the Diver, in any other In¬ 
vention whatever, can be a fingle Moment fafe. I 
will not, for Brevity-fake, mention the many Impe¬ 
diments that attend other Inventions, only that of a 
Water Armour, in which the Man is drowned in an 
Inftant; when fuch a Machine receives the leaft Leak: 
Whereas Experience lias (hewn, that when fuch an 
Accident has happen’d to the Diving Bell, as to my 
Knowledge it did once, when the Diver was 12 Fa- 

C c c thorn 
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thorn under Water, and a pretty large Hole happen'd 
to be ft ruck in the Boll, by a Boult oi the Wreck lie 
went upon, at which Tune the Air rufh’d out of the 
fame with fuch Violence a.s allonilh’d the Beholders 
by the cxccilive boiling <m the Surface ot the Water, 
fearing, not without Reafon, that the Mania the Bell 
was drowned j b ( ur lie dapped his Hand to the Hole 
or Leak, and gave a Sign to be haul’d up, which was 
done with all the Halo and Safety as it no Accident 
had happen’d to him, the Water having only rifen 
about half a foot into the Bell by this Leak. 

The very lame Diver that was then in the Belt is 63 
Years of Age, and has uied the Bulinefa of Diving ever 
fince he was 20, in a common Diving Belt, till of late, 
and is as yet a pretty ftrong and; healthy Man: He declares 
that never a worfc Accident happen’d to him in his 
Bufinefs but once, when the Beil he was in ruflut 
down at once about a Fathom or more, by the Care- 
lcflhcfs of thole that work'd the Bell j ar winch Time 
the Blood came out of his Nofe and Ears, feeling be- 
ftdes an intolerable Prcfliirc on his whole Body; 
which {hew?, that when a Man in a Diving Bell is 
flowly and gradually letdown, he at fuch a Time and 
by Degrees retiring comprcfs’d Air, which by the 
Lungs is forc’d into the Blood, cannot fed 
the tMitl Prtffure, tho’ of highly compris'd Air, 

that, of the Water reaching 
fomc Parts of his Body, which Convenience no other 
Invention can yield or afford, where the Diver is to 
draw his Breath from Air in its natural State. 

I have often with a great deal of Plcafurc obferved, 
that when I have caus’d the Bell to flop, bcing&svct’d 
down five Fathom, and the Diver taking in the Air 

contain'd 
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contain’d in an Air Barrel, lower'd down a Fathom 
deeper than the Bell, without opening the Cock for 
difeharging the hot Air j the Water would, by the 
Accefs> of the Air out of the Barrel, be quite, or to a 
very fmall Matter, expeli’d out of the Bell ; and who* 
the fame was again lower’d down five Fathom more, 
the fame Operation with another Air Bartel repeated, 
and the Bell afterwards haul’d up, it was no fmall 
matter of Delight to fee, that every Fathom the Bell 
came up, it would difeharge itfclf of the fuper- 
fluous and large Quantity of Air, which came up from 
the Bottom of the Bell in very large Bubbles, as big 
as Eggs of an Oftrich} which Difeharge of Air and 
Phenomenon continued, till the Equilibrium of the 
Air in the Bell, and Preffure of the Water, was re- 
Bor’d, and till the Bell came above the Surface of the 
Water. 

At other Times I have obferved, when no Air was 
"by the way taken into the Bell, but the fame lower’d 
down the common Way, and haul’d up again after 
fomc Time, that the very Inftant when the Bell fhould 
part with the Surface of the Water, the Strength of 
two Men more was required at the Capfton at that 
Time, than before and after the Bell hung freely in 
the Air 5 from whence I prefume it plainly appears, 
that the Air which paffes thro’ the Lungs of a living 
Creature, lofes its Elaflicity, and that the Lungs of a 
Man make akindof a Vacuum in the Bells for which 
Rcafon the Diver feels at the very Inftant, when the 
Bell parts with the Walter, a very fraartMhre in his 
Ears. 

Tho' Experience thus has taught me, that no In¬ 
vention is more fafe and ufeful than the Camparia 
C c c i Urmatma, 
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Urinatom , with the ingenious Improvements of Dr. 
Halley 5 yet I have likewtfe found, that this Inven¬ 
tion is not to be made ufe of without confidcrable 
Charge, requiring a large Vcflcl, and Number of 
•Hands, to the working and managing of l'uch a large 
Diving Bell, and the Air Barrels with their rcfpc&ive 
Weights for /inking? which Charges, however, ac¬ 
cording to the Depth of Water, and the Value of 
what is to be fetch'd up from the Bottom of the Sea, 
may not be regarded: But fincc it more frequently 
happens in thefe Pam, that Cargoes of a far Ids Value 
than the Loadings of Spanijh Galleons, &c. are to be 
dived for 5 then next to the Goodnefs of the Inven¬ 
tion, I have found myfctf nccdUtatcd to think how 
the Expciices might be leflcn’d, and that the Diving 
Bell ncvcrthclcfs might anfwer all Intents and Pur- 
pofes of Dr. Halle /s 5 which Improvement l take 
herewith the Liberty to communicate to you, which 
is as follows: 

The Diving Bell, A B. (fee Fig. I.) I have caus’d 
to be made of Copper, and reduc’d the fame to a very 
little Compafs in regard to that of Dr. Halley’s, as 
you’ll fee by the Scale under the Draught, by which 
means it is eafily managed by two Hands: Yet I pre¬ 
fume that a Diver may not only Ihc in the fame tor 
as long a Time, and with as much Eafe, at a very con* 
fiderable Depth of Water, as in a Bell of twice irs Ca¬ 
pacity, fblthis Reafon, tho’ a Man in a large Bell has 
undoubtedly more Air than in a Ids, and con/fe* 
qucutly fhould be able to fubfill: a great while longer 
on a large Quantity of Air than on a fraall Pared 5 yet 
becaufc his Head for the moft part is kept in the upper 
Part of the Bell* where the hot Air takes up it* Place 
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and Re&lcnce, he receives very little or no Benefit of 
the Air under his Chin or Breaft, tho’ never fo fit for 
Refpiration j which Air neverthclefs in the lower parts 
of the Bell will remain cool a long time after he has 
been in the Bell, and with Difficulty drawn his Breath; 
which cannot be denied, and is very obvious to any 
body who has been in a German Bagnio, andfuch as 
are made ufe of in this Country, where in a fingle 
Room all the Degrees of Heat are to be felt, by means 
of a Contrivance like Stairs to the very Top of the 
Ceiling, a Man when he places himfelf on the upper- 
moft Step will feel an cxceffivc Heat, fo that any 
body not very much ufed to it cannot endure the fame, 
nor draw his Breath, but will faint away; whereas on 
the firft, fccond and third Steps from the Floor, the 
Heat is very moderate; nay, fometimes the Air near 
the Floor pretty cool, when at the fame time near 
the Ceiling the Heat of the fame is intolerable. I 
will not mention many other Inftauces I could pro¬ 
duce. 

To encounter this Inconvenience I have caufed a 
fpiral Tube of Copper, b, c. to be placed clofe to the 
Inftde of the Bell, fo fixed that the fame may be 
taken out and cleanfcd at Pleafure, and with Eafe; 
and at the fame time not to incumber the Diver 
when he is in the Bell; at the upper end of this 
Tube b, a flexible Leather Tube is join'd two Foot 
long, at the End of which is a turn'd Ivory Mouth¬ 
piece, which the Diver (as foon as he perceives the 
Air to grow hot in the Top of the Belli keeps con- 
ftantly in his Mouth, which he is able to do by means 
of the flexible Tube in whatever Pofturc he is in> 
ftandtng, fitting, bowing his Head, &c. And ail the 

while 
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while he draws his Breath thro' the aiaicmcntinmd 
Tube, and the Air from et by which Cnnirivauec 
he nor only draws continually cool and frefh Air as 
long as any is in the Bell, but ocealions at the (ante 
time a Circulation, which is fo neceilaiy to the vety 
Being of Air, (Specially in a comprcls’d State) and 
its Prcfcrvation for the ufc of Animals, which 1 have 
found to be of great Confcqucncct and to much 
the more ncccffary, as any body who has been in a 
Diving Bell for a long Time, without any new Sup. 
plies of Air, and has been reduc’d to the lafl Ex¬ 
tremity of breathing in the lame, will agree with 
me, that when at fuch a Time the Bell begins to be 
haul’d up, and by that means tiic comprcis’d Air al¬ 
low’d to expand and be put into Motion never Jo little, 
the Man receives, as it were, a new Life, and incrc- 
Comfort and Safe. 

Again, when, in Coal-pits, Levels arc drove in the 
Coal or thro' Dykes, the Air of the Level or Adits 
growing hot by the Breath and Sweat of the Hewers 
and Workmen for want of a Circulation of the Air j 
I have found it to be an excellent Remedy, to place 
along the fide of the Drift or Adit, a fquare wooden 
Box, open at both Ends, laid from the Place where 
the Air is cool and good, reaching as far, by joining 
one Box clofe to another, as where the Work is car- 
yied on* Thus, by this Ample Contrivance, a Circu¬ 
lation of Air is obtain’d, and fooustimes to that De¬ 
gree, that when a Candle is held at the End of the 
Box where the cool Air enters, the JHame is driven 
opt by Currpatof cold Air entriug and circulating 
tW the Box. • 

By which Experiment*! am apt to think, that tho* 
Diver ihouid not keep the End of the flexible Tube 
' in 
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in his Month, which he may do with all the Eafe in 
the World, yet that the Air would circulate thro’ the 
Copper Tube, and he receive no fmall Benefit by it 
DDDD are the Weights for finking the Bell, fo 
contriv’d as with great Eafe to be hook’d on the fame 
hanging on the Cable. 1 he Iron Plate E, fixed to the 
Chains FFF, ferves the Diver to ftand upon, when 
he is at work. 

The Bell is extremely well tinn'd within all over s 
and as in all Rivers, and the Coafts of the Baltic Sea > 
the Water is extremely clear and bright, bccaufc of no 
Ebb and Flood, I have plac’d three ftrong convex 
Eenfes G G G. By thefe means the Diver can not only 
fee what is under him, but likewife on all Tides at a 
good Diftancc., 

Thefe Glafi.es have ftrong Copper Lids like Snuff¬ 
boxes, HHHj which Lids arc (hut, when there is no 
Occafion todifeover any Obje&s on the Bottom of the 
Sea, and ferve to preferve the Glafies from being, 
broken. 

I hope you’ll pardon the Liberty I have taken to 
trouble you with a long Letter, which I might have 
inlarg’d with an Account of other Inventions, which, 
if you approve of this, fhall in a little time follows 
in the interim X beg you’ll grant me leave to remain, 
with much Rcfpcfr, Mojl Reverend S IR, 

Tour ?mjl obedient and devoted, 
humtyle Servant,, 

' ‘ M. Triewaid, 

F R< S. Berl, and Smd, 
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IV, A Letter from Samuel Dale, M. L, to 
Sir Hans Sloane, Bart. Brejident of the 
Royal Society, containing the jDeferiptions 
of the Mooic-Deer of New-England, and 
a fort of Stag in Virginia j with feme Re¬ 
marks relating to Mr. Ray’s Deferiptm 
of the flying Squirrel of America. 

Worthy SIR, 

T HE Prcfcnt which I herewith make you, is the 
Head, or rather the Attire (as it is called in 
Heraldry) of the MeofeSDeer, font me feme Years 
ft&ce firom New*Rltewnd by the Honourable Samuel 
Shute/Kfy then Governor of that Colony. This 
Animal hath been mention’d by feveral Authors, but 
their Accounts have generally been fo very imperfed, 
that little Satisfaction hath thereby been given to the 
curious Inquirers after Natural Hiftory. 1 he firfl M en- 
tion that I find of this Moo/e Deer is by Mr. JoJfelyn, 
in a little Trad called NewBngland Rarities , where. 
Page the ipth, that Author writes, That ifs a goodly 
Creature/feme of which king i* Root high, their 
Harm exceeding fair, with mad 'Palms, feme fa* 
ing tfae Botham from the Tip of one Horn to the 
ether. Much to the fame purpofc is the Account he 
qives of this Animal in another Book of his called 
Two Voyages to NewEngland, p. 88. in which he 
faith, that The Moofc, or Elkc, is a Creature or rather 
a Monpr of Superfluity, when full grown, king 
many times bigger than an EnglHn Ox. What Neal 
1 v * in 
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in his Hiftory of New England, Vol.iLp. 773. hath 
of this Animal, called by him the Mofe, is copied 
from the aforefaid JoJfelyn. The beft and fullcft Ac¬ 
count of this Animal was font by the Honourable Tan! 
‘Dudley, Efq; Fellow of the Royal Society : This b 
publifhed in the Philofophical TranfaBions of the 
Royal Society, 368. p. i<Sf. where he makes 
them to be of two Sorts, n.dz. The common light- 
grey Moofe, called by the Indians , Wampoofe ; and 
the large or black Moofe, which is the Bcaft whofc 
Horns I herewith prefent *. As to the grey Moofe, 
I take it to be no other than what Mr. fiohn Clayton ? 
in his Account of the Virginian Quadrupedes, pub- 
lifhcd in the aforefaid TranfaBions , N° 210. p. 122. 
calls the Elke 5 which Beaft by the Tarifians, in their 
Memoirs for a Natural Hijlory of Animals, Eng- 
lifhed by Mr. Pit field, Page 167. is called by the 
Name of the Stag of Canada, of which I have feen 
a Engle Horn, fent by Mr. Mark Catesby from Vir¬ 
ginia, by the Name of an Elks-horn, and was in all 
relpcfts like thofc of our red Deer or Stags, only 
larger, weighing about 12 Pounds Haverdupoiz, 
and from the Burr to the Tip, mealured by a String, 
about fix Foot high. Mr. Dudley writes, that his grey 




The Dimcnfiotn of thefe 
Inches. 

A B 5 S 
C A 34 
C h 
C D 34 
D H 30 
¥ G 
Y I 14 

K L 7 


9 i 


Homs, fee Fig a. are as follow. 
Inches, 
eh 11 
a cb ao 
* d x x i 
d f at 
d c xx 

g h a i 


Moofe 


Ddd 



[ ? 8<S ] 

Moofe is raofl like to the ordinary ‘Deer \ that they 
fpting like them, and herd together lomerimes to 30 
in a Company : Uut whether he means by that Term 
the Red, the Virginian , or the Fallow 'Den, is un- 
certain, he having laid nothing of tluir Horns, which 
was needful todifliimtifh them. '1 he black Moofe is 
(by all that have hitherto w lit of it) accounted a very 
large Creature. Mr. Joffclyn (as I before mentioned) 
makes it many times bigger than an Ox-, and Mr. 
^Dudley writes, that the limiters have found a Buck 
or Stag-Moofe 14 Spans in 1 {eight from the Withers, 
which at nine Inches Jo the Span, is ten beet and a 
half,* and that a Doe or Hind of the fourth Year, 
killed by a Gentleman near Bofou, wanted but one 
Inch of feven Feet in Height. The Stag, Buck, or 
Male of this kind hath a f aimed Horn, not like that 
of our common or Fallow-Deer, but the Palm is* 
much longer, and more like to that of the German 
Elkc, from which it diUers, in that the Moofe hath a 
branched Brow-Antler between the Burr and the 
Palm, which the German Elkc hath nor. 

Nor doth the Horn of this New England Mack 
Moofe agree in Figure with either of thole mentioned 
in the Thilofophical Tranfitfions, N® 22 7. p. 4857. 
and N°394. p- 12 3. to he found J'o/Jil in Ireland, 
the iaft of which, Mr, Kelly, writes, that for want of 
another Name they called them ElksLiotns. I fu- 
fpcflb that thofc Horns which the late Reverend and 
Learned Mr. Ray mentions in his Synopjis Methodic a 
AnimaTmm (guadrupediim to have fecit with one Mr. 
Holney, an Apothecary of Lewis in Sujfex, as like- 
wife in divers Mufetms , were not the Horns of tills 
black or American Moofe , but of the German Elbe, 

bccaufc 
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bccaufc that inquidtivc Gentleman takes no Notice of 
any Brow-Antlers that they had; which, I think, was 
too notorious to have efeaped his Obfervation, had 
had there been any fuch. 

Concerning the Number of young-oncs, or Calves,, 
which the Moofe brings forth at a time, Authors vary 5 
for Mr. Dudley faith, that they bring forth but two > 
but JoJfelyn in his Two Voyages , p. 89. and from 
him Neal , that they arc three, and that they do not 
go fo long pregnant as our Hinds by two Months, 
What thefe two lad mentioned Authors write con¬ 
cerning their cadi tig their Calves a Mile didant from 
each other, doth not feem to me probable. Nor do I 
find that Neal, inhisDefeription of this Bead, makes 
any mention of their having a long Tail, tho’ fo 
charged to do by Mr. ‘Dudley , who likewife omits 
the Brow Antlers in hisDefeription of then Horns. 

There is another Bead of the Deer-kind ,, which, 
tho* very common in- Virginia , and without Doubt in 
other of the Northern Provinces of America , yet I 
think it is not deferibed by any Author; (but it is ex¬ 
ported that it will not efcapc being taken Notice of 
by Mr. Catesby in his Natural Hijlory of Florida, 
&c.) Mr. Beverly , in Iris Trefent State of Virginia, 
mentions both Elke and Deer in that Country, but 
doth not deferibe either: But by what 1 have received 
from Mr. Catesby , the ftrd fhould be the Canada- 
Stag, and the other the Deer l have here mentioned. 
Mu Clayton likewife mentions the Elke, which he 
faith arc beyond the inhabited Parts, and are the fame 
with Mr. Beverly 7»s as alfo the Deer , of which he 
faith there arc Abundance, yet doth not deferibe 
them, but calls them Red Deer , tho' they arc not the 

D d d 2 fame 
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fame as we here call by that Name, but of thof'e 
which follow. Mr. Neal like wife mentions 'Deer 
in New England but gives only the Name, which 
being general, nothing can be inferred from it. 

That which I take for the undeferibed Deer, is a Bcaft 
of the Stag-kind, having round Horns like them, not 
fpreading out as in the Stag or Red-Deer, but meeting 
nearer together at their Tips, and bending forward over 
the Face "of the Animals the Brow-Antlers likcwifc 
arc not crooked and (landing forward, but ftrait 
and upright (fee Fig. 3.). The Skin of this Deer 
is of an arenaceous or fandy Colour, with fome 
black Hairs intermix'd, and fpotted all over, while 
young, with white Spots, like fome forts of our 
Fallow-Deer, being alfo about the Bignefs of them 
when fully grown. The Dama Virgmima Ran 
Symp. Animal gptiad. p. 8 6. which was formerly in 
St. James s-B ark, Jcem.s to be different from this, if 
Mr. IVilloughh was not led into a Miftake in taking 
it to be of the ‘Palmate kind, by only feeing it when 
the Horns were fhed. Perhaps this lad of Mr. Ray 
may be the Mattroufe of Joffclyrn Voyages\ p. 91. 
which, he faith, is like the Mooji\ but his Horns 
are but final), and the Beall about the Size of a 
Stag-, but his Defcription is too Ihort to be fatifc 
flattery. 

There arc other forts of Deep mention’d by Mr. 
Joffelyn in his laibquotcd Book, p. 87. as Inhabi¬ 
tants of that Country, as the Buck , Stag, and Rain- 
Deer 5 but whether they are the fame with thofc 
called by the fame Names in Europe, 1 cannot de¬ 
termine, the Descriptions of them being omitted. 
He mentions likewife, for another fort of America®* 

Deer, 
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Riser, an Animal called a Maccarib, Caribo or *Po- 
hano 5 but by the Account he gives, it teems to be 
a Fiction, no fitch Animal being, 1 believe, in Re¬ 
rum natural. 

I find that Mr. Ray in his Synop. §tiad. p. 
21 y. rather refers the Sc turns Americanns *vo 
Ians, to the Moufe than to the Squirrel-kind i bc- 
caufc their Tails arc broad and plain, and not turn’d' 
over their Backs when they fit; which Miftake may 
perhaps arife from onty feeing the Skin of one dead, 
when the Hair of the Tail had been eaten off by 
Mites 5 for in one that I did fee alive, which was 
brought over from Virginia by Madam Cock , Sifter 
to Mr. Cates by, the Tail was hairy, as in others of 
the Squirrel-kind , tho’ rather more thin, and did 
turn over the Back as other Squirrels do, 


iST: B. The fame Species of flying Squirrels hath 
been found in Roland 5 a Defcription of which, 
with an accurate Figure, is given by the Learned Mr. 
Klein, F. R. S. in N* 427. of thefe Tranfaftions. 

As to the large Horns found FoJJil in Ireland, I 
have taken particular Notice, (in fevcral I have fecn) 
be fide the main Horns being palmated, that the Brow- 
Antlers are likcwilc palmated$ which is a Circum- 
ftancc peculiar to the RetrVDeer Species, being of 
great Service.to them in removing the Snow, in order 
to get at the Grafs or Mofs underneath, which is their 
chief Subfiftancc in Lapland. C. M, 
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v. An Attempt to explain the Phenomenon 
of the horizontal Moon appearing bigger, 
than when elevated many ^Degrees ah ve 
the Horizon : Supported by an Experiment. 
By the Rev. J. T. Dcfaguilicrs, LL. 2). 
F*R. S. Communicatcd Jan. 30, 1734 * 5 * 

T HIS apparent Incrcafeof the Moon's Diameter 
(which a Tclcfcopc with a Micrometer (hew* 
to be only apparent) is owing to the following early 
Prejudice, which we have imbib’d from C hildren. 

When we look at the Sky towards the Zenith, we 
Imagine it to be much nearer to us, than when we 
look at it towards the Horizon 5 fo that it docs not 
appear Spherical, according to the vertical Section 
EFGHJ, (Fig.4.) but Elliptical, according to the 
Sc&xon cFghi. For this l appeal to every body’s 
Senfe of feeing,* but not to their Rcafon, which is 
apt to take off the Prejudice in Periotis that have feme 
Knowledge of Aftronomy. Whereas any other Per- 
fon looking up very high towards the Sky, and then 
forwards near the Horizon, will (when asked) (ay 
that the Sky over his 1 lead appears much nearer. ’I he 
Sky thus feen, (hikes the Eye in the fame Manner as 
the long arch'd Roof of the lie of a Cathedral Church, 
or the Cieling of a long Room. 

This being premifed, let us confider the Eye at C, 
upon the Surface of the Earth, and imagine C at the 
Surface to coincide with K. at the Centre? to avoid 
taking into Coaiukration that the Moon is really far- 

liter 



C J9* 3 

thcr from the Eye when in the Horizon, than when it 
is fomc Degrees high. Now when the Moon is at G, 
we confuier it as at g, not much farther than G; but 
when it is at H, we imagine it to be at h, almoft as fat 
again. Therefore, while it fubtends the fame Angle 
as it did before (nearly), we imagine it to be fo much 
bigger as the Diftancc feems to us to be encreafcd. 

1 have contriv’d the following Experiment to illuf- 
tratc this: Fig. y. 

I took two Candles of equal Height and Bignefs 
A B, CD, and having plac’d AB at the Diftance of 
fix or eight Feet from the Eye, I placed CD at double 
that Diftance s then caufmg any utiprejudic'd Perfon to 
look at the Candles, I ask’d which was biggeft ? and 
the Spectator faid they were both of a Bignefs; and that 
they appear’d fo, bccaufe he allow’d for the greater 
Diftance of CD; and this alfo appear’d to him, when 
he look'd thro’ a fmall Hole. Then defiring him to 
fhut his Eyes for a Time, I took away the Candle CD, 
and plac’d the Candle E F clofc by the Candle A B,and 
tho’ it was as fhort again as the others, and as little 
again in Diameter, the Spectator, when he open'd his 
Eyes, thought he faw the fame Candles as before. 
Whence it is to be concluded, that when an Ob¬ 
ject is thought to be twice as far from the Eye as 
it was before, we think it to be twice as big, tho* 
it fubtends but the lame Angle.——And this is the 
Cafe of the Moon, which appears to us as big again, 
when we fuppofc it as far again, tho’ it fubtends but 
the fame Angle. 

The Difference of Diftance of the Moon m Te¬ 
rm* and JpogeQj will account fot the different 

Bignefs 
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Bignefs of the Horizontal Moon at dillcrent 'I hm\ 
adding al(b the Confideracion of the fain tads which 
Vapours, fometimes throw on the Appearance. 


VI. An Explication of the Experiment made 
in May 1755, as a farther Confirmation 
of what was faid in a tPaper given in 
January 30, i7?4'5* account for the 
appearance of the 'horizontal Moon feem~ 
ing larger than when higher. By the Same. 

H AVING made an Experiment with three Ivory 
Balls for Confirmation of what 1 had advanced, 
namely, that the Deception arifes From our judging 
the horizontal Moon to be much farther than it is ? 
fomc Gentlemen of the Society were convinced by 
the Experiment, but others were not; which obliges 
me to give this further Account of it, that People may 
judge of the Thing in Writing, which could not be 
fo well attended to in the Hurry of fcvcral Per ions 
viewing the Experiment in I laftc. 

t. Two equal .Ivory Balls were -fet one beyond an¬ 
other in scfpeffc of the Eye at E, namely, A B at zo 
Feet DUbnee from the Eye, and CD at 40. 

%. It is certain, by the Rules of Optics, that the 
Eye at E or F will fee the Bali C D under an Angle 
but half as big as it lees the Ball A B j that is, that the 
Ball CD muft appear no bigger than the Ball op placed 
% the Side of AB. 

3 . But 
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g. Bat when looking at the two Balls (Fig. 6 .) with 
the naked Eye in an open Room, we confidcr that C D 
is as far again from the Eye as AB, we judge it to be 
as big as AB, (as it really is) notwithftanding it fub- 
tends an Angle but of half the Bignefs. 

4,. Now if, unknown to the Speftator, (or while 
he turns his Back) the Ball CD be taken away, and 
another Bail op of half the Diameter be placed in 
the fame Line, but as near again, at the Side of A B, 
the Spectator thinking this laft Ball to be at the Place 
of CD, muft judge it to be as big as CD, becaufc it 
fubtends the very fame Angle as C D did before. 

It follows therefore—That if a Bali be imagin'd 
to be as far again as it really is, we make fuch an Al¬ 
lowance for that imagin’d Diftancc, that we judge it 
to be as big again as it is, notwithftanding that the 
Angle cinder which we fee it, is no greater, than when 
we look at it, knowing its real Diftancc. 

For this Rcafcn the Moon looks bigger in the Hori¬ 
zon, and near it, than at a confidcrablc Height, or at 
the Zenith: Becaufc it being a common Prejudice to 
imagine that Part of the Sky much nearer to us which 
is at the Zenith, than that Part towards the Horizon; 
when we fee the Moon at the Horizon, we fuppofe it 
much farther; therefore as it fubtends the fame Angle 
(or nearly the fame Angle) as when at the Zenith, we 
imagine it fo much bigger as we fuppofe its Diftancc 
greater. 

The Rcafon why this Experiment is hard to make, 
is becaufc the Light from the Ball op is too ftroftgly 
reflected on account of its Ncarnefs; but if we could 
give 'it fo little Light as to look no brighter than the 
Ball C D, it would deceive every body. 1 have made 
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the Experiment Teas todeceise iiich a': were not very 
long lightedj but 1 mull confefs l hue found it very 
hard to deceive thole who Ice at a great Difiance j 
tho' they would all be deceiv'd, it’ the Dillances were 
of 300 or 600 Foot. Now in the t ale of the Moon, 
the Deceit is help’d, becaufe the Vapours, thro' which 
wc fee it when low, take away of its Brightncfs, and 
therefore have the fame EffWt as would (or does) hap¬ 
pen in the Experiment, when rhe Light of the Ball op 
ftrikes the Eye no ftrongor than the Light of the Ball 
CD. 


VII. A Letter from Jofeph Atwell, C D. D. 
F. R, S. and 'Principal of Exeter College, 
Oxford, to Dr. Mortimer, R.S.Secr. con - 
taming fome Objervations on a Man and 
Woman hit by Vipers. 

Exeter College, Oxford , July 24,1734. 

SIR 

T H E Man who was lately bitten by a Viper in the 
Prefenec of yourfclf and fcvcral Members of 
the Royal Society, having been recommended to Ibme 
in this Place by Dr. Oliver of the Bath, I imagin’d 
that Sir Hans Steam and you will be pleated with an 
Accountof luch Experiments as have been nude here. 
July jd, the Man was bit in the Prefence of fcvcral 
befides myfclf, in the public Hall of this College. He 
received two Pun&urcs in the Wrift, a little above the 
Thumb; The Blood ilfued, and more Venom lay up¬ 
on 
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on the Orifices, than could be immediately imbibed. 
The Man complain’d in about half anHour’s Time, that 
the Potfon was pot up to his Shoulder, and entering his 
Body ; but notwithftanding this, we did not fufler him 
to apply his Medicine [. Sallad-oil ] till an Hour and io 
Minutes after he was bitten: by which Time he began 
to be flulh’d and in a Sweat, his Hand fwoln and dis¬ 
colour'd. Upon an Application of his Medicine, he 
found fomc Abatement of his Pain; but the Swelling 
appear’d more vifiblc, and fpread itfclf farther into 
his Arm. In about a quarter of an Hour the Man 
funk under the Table, and complain’d of violent Pains 
in his Back and Bowels, nor could he bear to be 
moved. At lad, his Pulfe failing, his J aw being fallen, 
his Countenance changed, and Eyes fix’d, we ftretch’d 
him upon the 1 able, and applied the Medicine to his 
Belly and Stomach. Soon after which, recovering a 
little, he began to vomit, and brought up more than a 
Quart of Phlegm and Bile. In this Condition he lay 
for more than an Hour; and then was remov’d into 
my Lodgings; where he was feized again with a Fit of 
vomiting, and likewife purging, and continued fo till 
Midnight. I kept him in my own Houfc above an 
Hour, in Hopes of his growing better; but his Dis¬ 
order ftill continuing, and the Man being too weak 
and feeble even to ftand, I feut him in a Chair home 
to his own Lodgings; where he was put into Bed, and 
after Midnight fell alkcp, and awaked the next Morn¬ 
ing pcrfedly well; excepting that his Arm was ftill 
fwoln, and the Flcfh pitted, as if ithadbccndropiicai. 
His Arm was bound up in Papers, dipt in his own 
Medicine; and this was all, as far as 1 could obferve 
or learn, that was applied to it. The fame Day we 

£cc 2 caufcd 
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caufcd two young Chickens to be bit; one died in 
two Hours, and the other in lour Hours June. A 
Third was bit three times, and then had the Medi¬ 
cine applied; but it died at the I nd oi ten Hours. 1 he 
IFlcfh of this laft was grown vci^ black, and there was 
much extravaiated I ymph between it and the Skin, 
which flunk infuffcrably; but I could not perceive, 
that the Vifeera were at all difeoiour’d. 

July 4*h, We had another Fowl, half grown, bit 
in two Places, and the Medicine was applied: Half 
an Hour after which, the Fowl eat Meat, and feem'd 
much recover’d, but was dead in fourteen Hours 
Time. July 6th, We caufcd two half-grown Cocks 
to be bit; the fil'd was bit but once, yet violently, 
and turned black immediately; it had the Medicine 
applied, eat Meat afterwards, and feem'd pretty well; 
yet died in twenty Hours. The other was bit two or 
three times, but hardly wounded, and not half fo 
much difeoiour’d as the former: We bathed the 
Wound with Viper-oil, but the Fowl died in a little 
more than two Hours. July 8th, We caufcd two 
young Pidgeons to be bit; the one had Viper-oil ap¬ 
plied immediately, but ficken’d and died in four 
Hours: The other had Olive-oil applied, and re¬ 
cover’d peife&ly; the Flefh beginning to return to its 
natural Colour in about an I loin's lime, 

July 17th, The Woman was bit ih the publick 
Hall of Braztn-Noji-College, in Prefence of Dr. 
Framp ton, Dr. Frewin , and fcvcral other Phyficians, 
myfclf, and many others. It had been fufpc&cd, that 
they play'd fome Tricks with their Vipers, and made 
tliem fpend their Rage and Venom beforehand: To 
obviate which, a Phyfician of the Company had pro¬ 
vided 
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vided Tome frefh Vipers , which he had caught him- 
fclf a Day or two before, and kept in his own Cuftody 
till that 1 irae. The Woman was bit twice by one of 
thefe, and received three Wounds, one in the Thumb 
and two in the Fore-finger. Her Hand was foon l'woln 
and fpotted, and her Finger turn’d black. After three 
and twenty Minutes, flic applied the Medicine to her 
Hand, but not farther than the Swelling went* in 
which, I think, flic was to be blamed, and I fufpea 
the following Illncfs was in fomc Mcafurc occafton’d 
by it. She walk’d home very well in Appearance: 
But about three Hours alter the Bite was received, fhc 
grew very fick, and in great Pain 5 was feiz’d with 
Vomiting, Purging, and Fainting-fits, which continued 
upon her all Night, infomuch that the People of the 
Houfe dcfpair’d of her Life: Nor had flic any Sleep 
till Noon the Day following. I faw her about Six 
that Evening, when fhc awak’d, and found her very 
well in Spirits, but complaining of moft acute Pains 
in her Finger. Her Arm, Shoulder, Back, and Breaft, 
on that Side, were much fwoln and inflam’d: All 
thole Parts thus affected were bound up in Papers 
lbak’d in the Medicine. After this there appear’d up¬ 
on her Finger two large Bladders, full of a black cor¬ 
rupt Matters and this not only upon the Wound, but 
one of them was upon a diftant Part of the Finger 
from it. She could not he perfuaded to open them, 
which I believe would have cafed her confiderably. 
July aotb, The Swelling was confiderably abated, 
and almoft reduced imircly into her Hand, which bo- 
gun to pit: But fhc complain’d flill of her Finger, 
and could hardly endure to have it drefs’d with frefh 
Papers. She continued in Bed till the for the 

fake 
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fake of keeping her Hand in a n ire cafy Poftnre; and 
then came abroad. 1 lie lame l>ay that the Y'oman 
was bit, we can fed aloud to be bit; buttlu V omul 
was not deep, and little mote than aSeiateh, No¬ 
thing was applied to it, and it died m twenty Hours. 
A large Puppy was bit the fane Day thtee times in the 
Head, had the Medteme applied, but died in about an 
an Hour. It was know n that thefe People kept them- 
fclvcs fading thole Days w hen the 1 \pcnmcnt was to 
be tried upon them: Ihis occafion’d a Snlpieion that 
they might take fomc Antidote to picpare their Bo¬ 
dies : for which Rcafon, I ouler’d the Man to bring 
me fomc Vipers after Dinner, lad Monday, under Pre¬ 
tence of making fomc farther Bxpenmentslipon Dogs. 
We had provided at the fame 1 ime feme iVelh Vipers 
without his Knowledge, and then propofed to him to 
be bit by one of them, and apply his Medicine imme¬ 
diately. His Hand was befmear’d with the Medicine 
in applying it to a young Dog, upon which we had 
juft made an Experiment. 1 wo Vpers were tried 
upon the Man, but neither would bite him: One of 
them attempted it fevcral times, andfpilt his Venom, 
but always caught back his Head again, as if there had 
been fomething in the Hand offendve. Upon this, 
fufpeding that the Smell of the Medicine might ocea- 
fvon it, we made him wadi his Hand, after which an¬ 
other Viper bit him immediately: But whether our 
Conjc&tirc was right or not, muft depend upon far¬ 
ther Trial. The Man received the Bite upon the Joint 
of the Thumb, and the Blood illiicd at the two Ori¬ 
fices. He applied the Medicine indantly: The Thumb 
appear’d black foon, the Hand was fwoln, and the 
Ekfh pitted inftantly. He drank a Mug of Ale after 
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it, and then went home to Bed. Yefterday Morning, 
his whole Arm was fwoln, but the Man was fo well 
that he went fix Miles out of Town, and came home 
again in the Evening. I have feen him again this 
Morning j the Swelling is almoft gone above the El¬ 
bow, but the Flclh pits below: The Wound has bli- 
ftcr’d, but the Bladders were filled with a Water, and 
not any Thing of that black Matter which appear'd 
upon the Woman’s Finger. We caufed a young Dog 
(mention’d before) to be bit the fame Day, and ap¬ 
plied the Medicine: Another Dog was bit three times 
in the Nofe, and nothing applied: Both are much 
fwoln, but very likely to live. Welikewifcthmft the 
Teeth of aPfyer’s Head cut off twenty-four Hours be¬ 
fore, into the Fiefh of a Fowl, which turn’d black im¬ 
mediately, but the Fowl is perfectly recover’d without 
any Application. 

I leave you. Sir, to make your own Reflexions up¬ 
on thefe Experiments j and fhall only add, that I 
would by no means encourage the Man to go on 
with them; ftnee they muft at lcaft occafion him much 
Pain and Mifery, more than the Gains arc worth,, 
and perhaps injure his Conftitution likewife. It is 
rather to be wifhed, that he could obtain fomc Re¬ 
ward, and make the Medicine public \ in which cafe 
there would probably be unfortunate Perfons enough 
in the Country, who would have Occafion to try it, 
without torturing thcmfclves defignedly. i ara, t 

SIR, 

Xmr very humble Servant , 
Jo, Atwell*. 

VIII, Am 
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VIIL An Account of fome Fle&rical Experi¬ 
ments intended to be communicated to the 
Royal Society by Mr. Stephen Gray, F.R.S, 
taken from his Mouth by Cromwell Mor¬ 
timer, M. V. R. S. Seer . on Feb. 14 , 
175 5*< 5 , being the 2 )ay before he died, 

•Experiment I. 

T AKE a {mall Iron Globe of an Inch or Inch 
and half Diameter, which fet on the Middle of 
a Cake of Rofin of about feven or eight Inches Dia¬ 
meter, having firft excited the Cake by gently rub¬ 
bing it, dapping it three or four times with the Hands, 
or warming it a little before the Fire; then laden a 
light Body,' as a Email Piece of Cork, or Pith of El¬ 
der, to an exceeding fine Thread, five or fix Inches 
long, which hold between your Finger and Thumb, 
cxa&ly over the Globe, at fuch an Height, that the Cork, 
or other light Body, may hang down about the Middle 
of the Globe: This light Body will of itfelf begin 
to move round the Iron Globe, and that conftantly 
from Weft to Baft, being the fame Direction which 
the Planets have in their Orbits round the Sun, If the 
Cake of Roftnbe ciseuiar, and the Iron Globe placed 
.cxaftly in the Centre of it, then the lighr Body will 
deferibe an Orbit round the Iron Globe, which will be 
a Circle j but if the Iron Globe be placed at any Dif- 
tancc from the Centre of the circular Cake, then the 
/light Body will deferibe an [Elliptical] Orbit, which 
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will have the fame Exccntriciiy as the Diftancc of the 
Globe from the Centre of the Cake. 

If the Cake of Rofin be of an Elliptic Form, and 
the Iron Globe be placed in the Centre of it, the light 
Body will deferibe an Elliptical Orbit of the fame Ec¬ 
centricity as the Form of the Cake. 

If the Iron Globe be placed in or near one of the 
Focus's of the Elliptic Cake, the light Body will move 
much fwifter in the Apogee Part of the Orbit, than in 
the Tengee Part, contrary to what is obferved of the 
Planets, 

Experiment II. 

Take the fame or fuch another Iron Globe, and 
having fatten'd it on an Iron Pcdeftal about one Inch 
high, fet it on a Table, then fet round it a Glafs Hoop 
or Portion of an hollow Glafs Cylinder of feven or 
eight Inches Diameter, and two or three Inches high: 
This Hoop mud be firft excited by warming and gently 
rubbing it, then hold the light Body fufpended as in 
the firft Experiment, and it will of itfclf move round 
the Iron Globe from Weft to Eaft in a circular Orbit, 
if the Hoop be circular and the Globe Hand over the 
Centre of it, but in an Elliptic Orbit with the fame 
Excentrieity, if the Globe docs not ftand in the Centre 
of the Hoop, as in the firft Experiment, when the 
Globe docs not ftand on the Centre of the Cake. 

[What will happen if the Hoop be Elliptic, he did 
not mentions I luppofe, he had not an oval Gla£s 
Hoop by him.! 

Experiment lit 

This fame Iron Globe being fet on the bare Table, 
without either the Cake of Rofin or Glafs Hoop, the 

Eff finall 
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(hall light Body being fufpended as in Experiments I,tL 
will make Revolutions round it, but (lower and nearer 
to it than when it is plated on a Cake oi Rofin, oi 
within a (Haft.-hoop. 

Remarks. 

He had not yet fountl that thefe Experiments would 
iuccccd, if the 1 bread, by which the light body was 
fufpended, was fuppoilcd by any other 1 him: than an 
Human Hand; but lie imagin’d it might happen the 
fame, if the Thread fhould be fiipported or I alien’d to 
any animal SuWlance whatever j and he intended to 
have tried the boot of a Chicken, a Piece of taw Flefh, 
or the like. 

He imagin’d to explain the foregoing Particular, by 
the following odd Phenomenon, of which, he allur'd 
me, he was very certain, having often obferv’d it, 
viz. If a Man rolling ins Elbows on his Knees, places 
his Hands at feme finalL Diftance from each other, 
they will gradually accede to each other, without any 
Will or Intention of the Man to bring them together* 
and they will again recede of themfelvcs. In the like 
manner, the Hand will be attraded by the Body * or 
the Face of a Man, if he Hand near a Wall, will be 
attraded to the Wall, and be again repelled by it. 

He told me, he had thought of tliele Experiments 
only a very ftoort Time before Iris falling fiek, that he 
had not yet tried them with variety of Bodies, but 
that from what lie had already feen of them, which 
ftruckhim with new .Surprize every Time he repeated 
them, he hoped, if God would (pare his Life but a 
little longer, he fhould, from what thele Phenomena 
point out, bring his Elcdrical Experiments to the 

greateft 
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grcatcft Perfection; and he did not doubt but in a 
fhort Time to be able to aflonilh the World with a 
new Sort of 5 Planetarium never before thought of, 
and that from thefe Experiments might be eftablifhed 
a certain Theory for accounting for the Motions of the 
Grand planetarium of the Univerfe. 

In trying thefe Experiments ftnee his Death, I have 
found that the fmall light Body will make Revolu¬ 
tions round a Body of various Shapes and Subftances, 
as well as round the Iron Globe, if fet on the Cake of 
Rofin 5 thus I tried with a Globe of black Marble, a 
Silver Sand-difh, a fmall Chip-box, and a large Cork. 
I obferved that the Cake, if nothing flood upon it, 
would in any Part ftrongly attract the light Body, as 
held fufpended by the Thread; but when the Globe, 
or other Body, was fet upon it, the Edges of the Cake 
attracted the ftrongeft, and fo gradually the Attraction 
feem'd as it approached the Centre to grow lefs, till 
at a certain Diftancc it was changed into a Repulfton, 
which proceeded from the Globe, or other Body 
placed upon the Cake, which very ftrongly repels the 
light Body, unlcfs it be held very near it, and then it 
attracts it ftrongly. While the light Body is fufpended, 
as in the foregoing Experiments, if you approach the 
Finger of the other Hand near it, it will fly from the 
Finger, or be r-cpciled by it with great Vigour. 


•F ff % 


IX. Some 
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IX. Some Thoughts co cern kg the Sun and 
Moon, 'when near the Horizon, appearing 
larger than when near the Zenith 5 being 
Part of a Letter jrom James Logan, 

• Lfq-, to Sir Hans Sloane, Bart. Brefident 
of the Royal Society, &c. 

* * * ‘Philadelphia, Sept. 10. 1737. 

I T mav, perhaps, be ncedlefs now 10 add any thing 
in Confirmation of Dr. Wallis' s Solution {fee thefe 
TranfaBions, N° 187.) of the Sun and Moon’s ap¬ 
pearing fo much larger at rifing or fetting, than 
when in a greater Altitude; tho’ feme have very 
abfurdly ftill gone on to account for it from Va¬ 
pours, which I remember was given me in my Youth 
for the true Caufe of it. 'Tis true,, indeed, that 'tis 
thefe Vapours, or the Atmoiphere, alone, that make 
thofe Bodies, when very near to the Horizon, ap¬ 
pear in a fpheroidal Form, by refracting, and there¬ 
by raiftng (to Sight), the lower Limb more than the 
upper, yet thefe can be no Caufe of the other. The 
Sun and Moon, each fubtending about half a. De¬ 
gree, appear in the Meridian of the Breadth of eight 
or ten Inches, to fome Eyes more, and to others 
le&; and in the Horizon to be two or three Foot, 
more or lefs, according to the Extent of Ground 
they arc feen over: But if one can have an Oppor¬ 
tunity, as I have here frequently had, of feeing the 
Sun rife or fet over a fmail Eminence at the Dif- 
tance of a Mile or two with tall Trees on it ftand- 
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ing pretty clofe, as is ufual in Wends without Un¬ 
derwood, his Body will then appear to be ten or 
twelve Foot in Breadth, according to the Diftance 
and Circumftanccs of the Trees he is feen through 5 
and where there has been fome thin Underwood, or 
a few Saplings, I have obferved that the Sun fetting 
red, has appeared through them like a large extenfive 
Flame, as if fome Houfe were on Fire beyond them. 
Now the Rcafon of this is obvious, viz. that being 
well acquainted with Trees, the Ideas of the Space 
they take up are in a Manner fix'd, and as one of 
thofe Trees fubtends an Angle at the Eye, perhaps 
not exceeding two or three Seconds, and would fcarce 
be diftinguilhable, were it not for the ftrong Light 
behind them, the Sun's Diameter of above thirty Mi¬ 
nutes takes in fevcral of them, and therefore will 
naturally be judged vaftly larger. Hence 'tis evident, 
that thofe Bodies appear greater or leis, according to 
the Objects interpofed or taken in by the Eye on. 
viewing them. And to this only is that Phaeno- 
mcnon to be imputed. 

I am fenfible this Method of arguing is not new,, 
yet the Obfervations here given may probably tend 
to illuftrate the Cafe beyond what had been ad¬ 
vanced on the Subject. ^ * 


finis. 
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bers of this Thirty-ninth Volume of Philofophical Traiif- 
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N UMB. 440. p. 194. l.ult. after the Word "Slant infert [at 
p. 105. 1.1. for that r. from which. 
ibid- 1. 3. after Muflin infert a) to clofe the Parentbefis. 
N°.44i. p. an. 1 . 6 . for P.R. r.Pr. 
p. a^4- 1. 8. r. dilatabatur. 

N°. 444. p. 385". I.25. before ab. n Inches, infert Fig. 3. 
p. 390. 1 .26. after the Word Eye, infert F/g, 4. 
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Geometry of them, by Sir Ifaac Newton, n. 443, p. 320. 

Cutaneus AffeStus flngularis Obf. ab Abr. Vatero, n. 440* 
p. 199. 

D. 

Dale (Samuel ) of the M?ofe-Deer of New-England, a Sort of 
Stag of Virginia, and the flying Squirrel of America, n. 444, 
p. 384. 

Daw a Virginian a Rati, ft. 444 , P- 3^8. 

Darner ell. Stoke- % Births and Burials there, n. 439, p. 171. 

Dumpier (George) his Powder againft the Bite of a mad Dog, 
», 443, p. 319, 360. 

Damps in Mines, caufed by burning Candles in them, ». 442, 
p. 281. 

Darts of Lightning, why appear crooked and angular, n. 441,, 
p. 240, 

Date, an ancient one, «. 439, p. 119, 132. 

DehP, Vkgvtia, 444, p. 388. 

DerhamyfVdliatn) Experiments - of the‘Vibrations of Pen¬ 
dulums, n. 440, p. 201. 

Defaguliers (John Theoph.) Machine for changing the Air of 
a Room, ». 437, p. 4 1 - an d its Ufes, p. 47. 

----- - —— centrifugal Bellows, n, 431, 

p. 41. 

—-—— ——-of Damps in Mines being caufed 

by burning of Candles in them, n. 442, p, 281. 

De/a - 



INDEX. 


Defaguliers (John foseoph.) why the Horizontal Moon feems 
hgger than when more elevated, «. 444, p. 390, 392. 

D'l'ng-Bell, an Improvement of it, n. 444, p. 377, 381. 

Deg, bit by a Viper, n. 443, p. 316. 

_ -mad, a Cure for his Bite, 8.443, p. 319, 360. 

Dudley (Paul) feveral Earthquakes in New-England, n. 437, 
p. 63. 

.—.. .— of the Moofe-Deer, n. 444, p. 384. 

E. 

Eames (John) Account of Sir Ifaac Newton's, Book of Flu¬ 
xions and Infinite Series, with its Application to the Geo¬ 
metry of Curve Lines j trinflated by John Colfon, n. 443, 


p. 320. 

Earth, its Diurnal Motion contributes to produce the Trade- 
Winds, n. 437, p. 58. 

———its Figure, by James Stirling , n. 438, p. 98. 
Earthquakes, a Caufe of them, n. 442, p. 284. 

—— .-four Species of them, n. 437, p. 67. 

- -- the Shock obferved to extend more from Eafi: 

to Weft, than from North to South, n. 444, p. 367. 

-in New-England, feveral, efpecially 03 . 29. 

1727. ».437» A 6 3- 

S-in SuJJex, 03 . 25. 1734. n. 444, p. 361. 

. --- v\ Northamptonshire,^ 03 . 10. 17 31. n. 444, 


p. 367. 

Eclipfes of Jupiter’s Satellites, computed by James Hodgfiu, 
for the Year 1736, n. 436, p. 5. for 1737, n, 440, 
p. 177. for 1738, n.443, p.301. 

....—-- - obferved by M. de L i/le, 

1731 and 1732, a t Peterslurgb, n. 441, p. 227. 

.— — -obferved by G. Lynn, n, 440, 


p, 196' 

- Luna, 03 . 2. 1735. N. S. VUetnherga, ft. 443, 


p. 359 * 

-— folium, Roma, Mail 3.1734. N.S. n. 442 ,p. 294. 

Eleitricity, Experiments and Obfervations of, by Stephen 
Gray, n. 430, p. 16. n, 439, p, 166, n *4449 P- 400. 

Ggg 2 Ele3rictty^ 



INDEX. 

EleRricity, continues ionger upon Silk than Yam, «. 439, 
p. 169. 

Eleutheria Cortex, «. 441, p. 255, 

BWf (John) anlnftrument for meafuring the Expanfion of 
Metals by Heat, n. 443, p. 297. 

Elton (John) his Quadrant, n. 442, p. 280. 

F, . 

Figures Arabian or Indian , when firft ufed in England fot 
Numbers, ». 439, jp. 119,120, 126. 

-r—— their Antiquity and Ufe, n. 439, />. 131-. 

- - their Rife, ». 439, p. 124,126. 

- .— what ufed by the Greeks and Romans , ». 4 39, p. 124, 

135 . 

Filtri, Lapidis Mexican! Examinatio , &c. 438, p. 106. 

Fijiula Lacrymalis , feme Thoughts on it, by Dr. Hunauld , 
»• 43 7 » 54 - 

Buxtons , Sir Ifaac Newton of them, 443, j>. 320. 

jFo/fe (Martin) of the Standard Meafures in the Capitol at 
Rome, n. 442, p. 262. 

Foe/, the and Roman, n. 442, p. 263. 

Foramen Ovale, open in an Adult, n. 439, p, 172. 

Forth {Henry) concerning the Storm on Jan. 8. 1734-5. 
n. 442, p. 285. 

G. 

Gale (Roger) Obfervations on an ancient Roman Chiro¬ 
graph, or Conveyance of Fart ^of a Sepulchre, ». 441, 
p. 212. 

Geoffrey (Claud. Jof.) of Mr. Seignette’s Sal Polycbrejlus Ru* 
pellenfts. Sec. n. 436, 37. 

Gerfien (Cbrtjlm-Ludov.) his Arithmetical Machine, and 
its life, #» 438, p. 7g.. 

Gourdon (Sir Rdbert) a Receipt to cure mad Dogs, n. 443, 

p. $ 0 o, 

Gravity, its Variation or the Surface of the Earth, n. 438, 
p. $8. 

Gray (Stephen) Experiments relating to Ele&ricitjv 436, 
& l€. 8 ,4 39 * b ». 444 > b 40 Q* 



I N D LX. 


Gray (Stephen) of Light produced by communicating Elec¬ 
trical Attraction to Animal or Inanimate Bodies, ». 436, 
p. 16. 8.439, p • 166. 

--— of the Revolutions of pendulous Bodies, by 

Electricity, ». 44 P- 220. 

Gulfim (Francu) an ancient Date at his Houfe, ». 439, 


p. 120. 

Guts, Obfervations of Wounds in them, n. 443 > p. 336. 

H. 

Hadley (George) concerning the Caufe of the general Trade- 
Winds, n. 437, p. 58, 

,- (John) a Proportion relating to the Combination of 

transparent Lens’s with Reflecting Planes, n. 440, p. 185. 

_-his Quadrant, n. 442, p. 280. 

Halo ohf. Romse, Aug. 11.1732, n. 438, p. 118. 

Heat, greater near the Top than the Floor of the Room, 
n. 444, p. 381. 

Helmdon , an ancient Date there, «. 439, p- 120. 

Van Helmont (Franc. Mercur.) Mercurium poflfe ex Plutnfo 

extrahi , n. 443, p. 349* „ . f 

..—-('J^. Baptifta) Argentum vmm exPlumboex - 

«. 443, p. 348. 

Herennius (Marcus) Cbirographum, tt. 44 i,p. 211. 

Hermit-crah, 8.438, p. 114. 

Hodgflon (James) a Catalogue of the Eclipfes of Jupiter's 
Satellites for the Year 1736, 8.436. p. 5. for 1737, 
8.440. p. 177. for 1738, 8. 443, p. 301. 

(Edward) of a bony Subftance found in the Womb of 
a Woman, n. 440, p. 189. 

Zifa’s Bones turned red by eating Madder , ». 442, p. 288, 


». 443 * i>* 299. 

Hollandus (Jfaacus) Argentum vivum pojfe e Sale PhmU ex- 
trahi, n. 443, p. 353. 

jf&ra of a large Sort of Deer Foflil in Ireland, n. 444, 
p . 386, 389. 

Hwftonus (Guil.) Experimenta de Perforations Thoracis, ejufque 
in Refpiratione Effeftihs, n, 441, p, 231, 

Hudfm- 



INDEX. 

Hudfonh-Bay , Obfervations made in a Voyage thither, ti. 442, 
jp. 270. 

Hunauld (Francis-Jofeph -,) fome Thoughts on the Opera¬ 
tion of the Fiftula Lacrymalis, n. 437, p. 54 • 

Hydrargyrus• Vide Mercurinm, n. 443, 

Hydrophobia cured with Mercury, orlurjeth Amoral, it. 441, 

P • 2 45 * 

X* 

(Robert) Experiments made on mad Dogs with 
Mercury, n. 441, p. 244. 

Ignis non potejl concrefcere Metallis vel Mercurto in AugmsH- 
turn, n. 444, p. US' 

Father a Bark, n, 441, p. 155- 

Impregnation of the Seeds ot Wants, n. 440, p. 192. 

Incruflations of Bodies lodged in the Guts, n. 443, p* 335 * 

Indian Figures, when firft ufed in England, n. 439, p. 119. 

Infinite Series, Sir Ifaac Newton of them, n. 443, p. 320. 

Inflammable Air, Experiments concerning it, n. 442,^.282. 

Injirument for meafuring the Expanfion of Metals by Heat, 
n. 443, p. 297. 

Jones (Thomas) of the high Tide in the Thames, Feb, 16. 
1735-6, n. 440, p. 198. 

JoJfelyn (Mr.) of the Moofe-Deer, n. 444, p, 384. 

Iron Rods, lengthen’d by Heat, and Shorten’d by Cold, 
n . 440, p. 202. 

Jupiter’s Satellites , a Catalogue of their Eclipfes, by James 
Bodgfon, for the Year 1736, n. 436, p. 5. for 1737, 
n. 440, p . 177. for 1738, n. 443, p. 30x. 

- - - - - . the apparent Time of their Immcrfions 

mdEmerfms vifible at London in foe Year 1736. by the 
Same, #..436, f. 13. in 1737, n, 449, p, 184* * n * 73 8 » 
*, 443, p, 309?* •-- 

——— -— fome Obfervations of the Eclipfes of foe 

Firft, compared with foe Tables, by the Same, n. 436, 
p, 1 5. 

— ■. ... 'eclipfed, Obfervations by M. deUJJle » 

3731, and 1732, at Pelersburgh, n, 441, p, 227. 

Jupitefs 



INDEX. 


Jupiter’s Satellites, Obfervations of their Eclipfes, by George 
Lynn, n. 440, p. 196. 

K. 

Kali, Salt of it, n. 436, p. 38. 

Kelly (Mr.) of Foffil Horns in Ireland, n. 444, p. 38 6. • 

Knives and Forks render’d magnetic by Lightning, n, 437, 

74 > 75 - 

JL/a 

Latitude, Obfervations of it, in a Voyage to Hudfon*S-Say t , 
n. 442, p. 270. 

Leibnitz (Mr.) his Arithmetical Machine, n. 438, p. 80. 

Lens's 'Tranfparent, combined with Reftedting Planes, n. 440, 
i>- 185. 

Libripens, endis, n. 441, p. 215. 

Lichen cinereus terrejlris, good for the Bite of a mad Dog,, 
». 443, p. 319. 

Light, produced by communicating Eledlrical Attradtion to' 
Animal or Inanimate Bodies, 436, p. 16, 2q, 2r. 
n. 439, p. 166, 

Lightning, of the crooked and angular Appearance of the- 
Streaks or Darts of it, n. 441, p. 240. 

--produced Magnetifm, n. 437, p. 74, 75. 

Liquor, white ; inftead of Serum in Blood, n. 442, p. 289. 

L’JJle, (Jof. Nicholas de) of a Quickfilver Thermometer,. 
and Obfervations on the Eclipfes of Jupiter's Satellites, 
1731 and 1732) n.44.1, p . 22 f, 227. 

Liver-wort, Alh-coloufd Ground, and black Pepper, a 
Cure for the Bite of a Mad Dog, n. 443, p. 3 1 9 - 

Logan (James) Experiments concerning the Impregnation 
of the Seeds of Plants, n. 440, p. 192. of the Sun and 
Moon appearing larger near the Horizon, n. 444, p. 404. 

--of the crooked and angular Appearance of 

the Streaks of Lightning, «. 44 ri P- 2 4 °* 

Longitude of Places to be fettled by Obfervations of th&rfu,*, 
rom Boreales, n. 441, p< 244- _ . 

Lowther (Sir James) Air inflammable in a Coal-pit of his*. 


n. 442, p. 282. 


Lucca-oil ,, 



INDEX. 

Lucca-oll. , cures the Bite of Vipers, w. 443, p. 3 * 5 - 
Lum Edipfhy 08 . 2. 17 3 S- N. S. Vitembergse, n. 443, 

f % 359* 

Luna and Venus in Conjun&ion, n. 442, p. 2 67. 

AvtfWft, Au$Wl»?, Sc AutfWJV, 441, y>. 249. 

Lychnis vifcofa, ftore mufcofo, C. B. an Herb good to cure 
mad Dogs. See Stellaria, n, 443 * P* 3 
Lynn (George) Obfervations of Eclipfes of Jupiter's Satellites, 
n. 440, p. 196* 

M. 

Maccarib , a Sort of ». 444 * P- 3 8 9 * 

Machine, Arithmetical, by Mr. Gerften, n. 438, p. 79. 

__._for changing the Air of a Room, by Dr. Defa- 

gutters, n. 437, p. 41- Ufes, && p. 47. 

Mrr (Co/i»} the Defcription of Curve Lines, n. 439, 

P' 143 * 

Mad Dog, a Cure for his Bite, «. 443, p. 3x9, 300. 

, . I, ■ .an hot Bath good for Perfons bit by one, si. 443* 

p. 319. 

Madden , (Dr.) Account of what was ob'ferved upon open¬ 
ing the Corpfe of one who had taken crude Mercury inter¬ 
nally : And of a Plum-ftone lodged in the Rcdum, 

ft* 442 7 jfi* 29I* 

Madder-root^ eaten by Animals, turns their Bones red, n. 442, 
p. 288* n. 443 * F- 2 99 - 

..— -and Fig-duft, eaten by a Cock, turn’d his Bones 

red, 8. 443 * P- 3 Q0 - 

Madnefs , as in Dogs, known to the Ancients,». 441, p. 249. 
Magnetic Variation obferved, n. 442, p. 270. 

Magtietifi* produced by Lightning, ». 437, p. 74 » 7 S' 

Man bitten by a Viper, ». 443, p, 313. 

Maps, Spherical j of their Conftrudion and Ufe, ». 440, 
p. 204. 

JlP<wd a Chemical Experiment illuftrating the Phae- 
nomenon of inflammable Air, n. 442, p, 282, 

Maurnfe, a Sort of Deer, n. 444, p. 388. 


Mead 
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Meed'(Richard) his Cure for the Bite of a Mad Dog, n. 443, 
p. 360. 

Meafures , Standard, in the Capitol, «. 442, p. 262. 
Mercury , its Expanfion by Heat, ». 441, p. 221. 

——--given to mad Dogs, n. 441, p. 244. 

-crude., taken internally, itsEffects,'#. 442, p. 291. 
De Mercuric experiments, Herm. Boerhaave. ParsII. n. 443, 
p. 343. Pars III. n. 444, p. 368. 

. - digeftus fiuper Ignem non mutatur in Metal - 

0. 443 > P- 344 > 347 - 

- non facile extrahitur e Plumbo , ». 443, p. 35 2 * 

• digeftus cum Plumbo , dijlillatus , neefixatur 

nec augetur, n. 443, p. 356. 

#0# extrahitur ex St anno, fed j cum eo fixatur. 


dijlillatus a Plumbo vel Stanno eft quam liqmdtfftms , 
k. 443, p. 358. 

yfaro dijlillatus 2 50 vicibus, £2? 

Pulverem fuftum, n. 444, p. 373. 

ah dura dijlillatus 627 wifott Lotione Materies 


nigrefeebat, n. 444, p. 374. 

—-- majore igne affius exiit purijjimus, ibid. 

777 vicibus ab Auro dijlillatus ponderabat ad aquam 
pur am ut x ad ibid. 

.. Jwa fixandi nullafpes, n. 444, p. 375* 

.777 vicibus ab Auro dijlillatus poteft adbuc verti in 
Praecipitatum per fe, n. 444, p. 376. 

Metals , an Inftrument to meafure their Expanfion by Heat, 


». 443, p. 297. 

Meteorologies Obf.fable Vitembergx 1733, #. 44 *) ?• 
and 17*34, ». 441, p. 266. 

Mkrofcope, a Catoptric, ». 442, p. 259. 

Middleton (Chriftopber) Observations of the Latitude, Vari¬ 
ation of the Magnetic Needle and Weather, in a Voyage 
to Hudfotfs-Pay 1735, n. 442, p. 270. 

Mines , of Damps in them, n. 442, p~2%i, 

Hhh 


Mates 
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Mines (or Coal-pits) a Method of conveying lrefli Air, 

n. 444, p- 3 8 ' 2 * . , „ ,. , , 

Moon horizontal, why it feems bigger, than when more 


elevated, n, 44 ^> P* 39 °’ 39 2 » 4 ° 4 - 

--Eclipfes. See Luna, n. 443, p. 359 * . 

Moray (Sir Robert) of a Plant to cure Dogs bitten by mad 
Do»s. (See Liphen cinereus tenefiris) n. 443, 360. 
Morlmd (Sir Samuel) his Arithmetical Machine, n. 438, 


P' 79 * 

Mortality, Bills of, at Stoke-Damerell, n. 439, p. 171. 
Mortimer (Cromwell) Account of Gates}*/ s Natural Hiftory 
of Carolina and the Bahama JJlattds , ?/, 43 8 » P* ti2.. 


441* 251* 

_ __ . -Narration of the Experiments made 

on a Man, and on other Animals bitten by Ripen 5 with 
a Cure for the Bite of the Riper, and few the Bite of a hiad 

Dog, n. 443 » P-S 1 ^ w r ,, , 

-the hot Bath good 'few Penfons bit by 


mad Dogs, ». 443 » P- 3 I 9 * __ , ,. _ 

. .. —of rhe foffil Deers Horns found in Ire- 

land, n. 444 > P- 3 8 9 * 

N* 

Navel-Rupture, how cured,, ». 443, p. 338, 341, 

New-England, Earthquake there, *. 437, p. 63. 

--of the- Moqfe-Deer there, «, 444, p. 384. 

Mm (Sir Ifaae) of Fluxions and Infinite Series, apply’d 
to the Geometry of Curve Lines, n. 443, p. 320. 

Noife, produced by Electricity, ». 439, p. 169. 

O. 


€)# df cures the Bite of Vipers, n. 443, p. 313. 

—--- t " **- * —*- ofRattk/hdkes? n. 443, p.318. 

—- -* ——<-Sting oi Scorpions, n. 443, p.318, 

—.of Vipers. See Viper, n. 444, p. 396, 

Oliver (William) his Cure for the Bite of Vipers, n. 443, 
p. 313. 

Ollam, tt. 44x, p. 212, 


Omentum , 
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Omentum , better not to-tie its Vefiels, except they be very 
large, when any Part of it is to be amputated, n. 443, 
p. 34 2, 

Qnndle , Obfervations of Eclipfes of Jupiter*& Satellites made 
near there, n. 440, p. 196. 

P. 

Palm of the Archite&s, n. 442, p. 263. 

Paraguay Tea, n. 441, p» 258. 

Pafchd (Charles) his Arithmetical Machine, n. 438, $. 80. 

Patrick (John) his Thermofcope, n. 442, p. 280. 

Pendulous Bodies by Eleftricity making Revolutions from 
Weft to Eaft, n. 441, p. 220. n. 444, p. 400. 

Pendulums, Experiments on their Vibrations, »«440, p. 20 r. 

Pepper , black, and Gwsi Liverwort , good for the Bite of 
a mad Dog, n. 443, p. 3 19. 

Pidgeon , bit by a w. 443, p. 216. 

Pm in an Inguinal Rupture, n. 443, p. 329, 

Planes, refle&ing, combined with tranfparent Lends, ». 440, 
p. 185. 

Planetarium {Mr. new EMncaty n. 444,.p. 403. 

P 4 «&, a Catalogue of 50, for the Year 1733, by 
Rand, n. 436, p. 1. for the Year 1734* by the Same, 
n. 440, p. 173. 

- .— > - of foe Impregnation of their Seeds, fp. 440, p. 192. 

Plamdes (Man.) his Numerical Figures, n. 439, p. 127* 

Plm-Jlm lodged in the Coats of the Redlum, n< 44 - 2 »P 2 9 l ° 

Poh&no, a Sort of Deer, w. _ 4 ' 44 > P» 3 ^ 9 * 

Polarity, alter’d by Lightning, n. 437, p. 78. 

Paleni (Job. Marchioj his Arithmetical Machine, #. 438, 
JP* 80* 

Potato's, Virginian* n. 441* p* 258* 

for the Bite of ItagMV * 44 $» 

p. gtp. Meafs, ibbeLp. 360. BbatuPs, 

tbid . p. 319. 

Pulvis Antfyjfm* ** 443> i>« 3 J 9» 3^>* 

Hhh 2 


Pttlvis 
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PuMs fufcus e Mir curio ab Auro dijlilldlo , lotione eduFms, w 
ignis revivifcit, n. 444, p. 374 * 

Pyrotneter. See John JLllicoit , 0. 443 ’ P’ ~ 97 ‘ 

Quadrants-, by Hddley , Smith , Ellon, ‘n. 44 ^» P- 280.. 

R. 


Rabies canina known to the Ancients, n. 44 i» 2 49 * 

Rand (Ifaac) a Catalogue of 50 Plants for the Year 1733, 
n. 436, p. 1. for the Year 1734, 0.440, p. 173. 
Rattk’fnake dcfcribcd, n. 441, p. 252. _ 

*_._ Olive-oil, probably a Cure for its Bite, n, 443, 


p. 318. 

Rebtum, a Plum-ftone lodged in its Coats, n: 442, p. 291, 
Remora, not able to flop a Ship, 0. 438,. p. 113. 
Refpiratione (in) effettus perforations'fbor acts, n, 441,^.231. 
Revillas (Didacus de) Obf Eclipf P’elluris, Rotate, Mail 3. 
1734, jV. S: n. 442, p, 294. 

; -——«— - Halo obf Rome* Aug. 11, 1732, 


», 438, p. 118. 

Revolutions from Weft to Eaft, made by pendulous Bodies, 
by means ofElectricity, 0.441, p. 220. 0.444, p. 400. 
Reynell (Richard) the Cafe of a Cataleptic Woman, 0.437, 


p . 49 - 

Richmond ( Charles • Duke of) of. an Earthquake in Stiffen, 
Obi. 25. 1734, 0. 444’ P * 3 ?**. 

Rupture , Inguinal, with a Pin in it, 0. 443, p. 329. 

--Navel, how cured, .»• 443» P* 33 8 » 34 *-. 

S. 

Sacro Bofco (Job. de) his Numerical Figures, «. 439, 

• p. 127. 

Sal Pdyebrefim Rmellenfit, th 4 36, p. 37< 

•—Seaativum , its Preparation, n. 436, j>. 39, 

Refufcitantes Mercurium etc Plumbo extrahere nequeunt ,, 
0» 443 ’ Jp* 355 * 

Sallad-oil, cures the Bite of Vipers, n, 443, 313. 

Salt of Kalt, 0. 436, p. 38. 


Seiurus 
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Sciurus Atnericanus volans, n. 4441 p- 389. 

Scorpions, their Sting cured by Olive-Oil, n. 443, p, 31?. 

Seeds of Plants, of their Impregnation, n. Z40, p. 192. 
Seignette (Mr.) his Sal Polycbrejbis Rupellevfis, n 4.36, 

p. 37. 

Seneca’s Notes, for Numbers, n. 439, p. 124. 

Series Infinite, Sir Ifaac Newton of them, n. 443, p. 320 : 
Serum in Blood, a white Liquor in its ftead, n. 442, p. 289. 
Tortoife-, n. 438, p. 117. 

Sloane (Sir Hans) his Cure for the Bite of a mad Dog, 
443, 319. 

Smith (Caleb) his Quadrant, n. 442, p. 280. 

Snake and Viper, the Difference, n, 441, p. 251. 

Soldier-crab , n. 438, p. 115. 

Solis Eclipfis , Romae, Mail 3. 1734, IV. 5 . n, 442, p. 294. 
Southwick , Obfervations of Eclipfes of Jupiter’s Satellites at, 
», 440, jp. 196. 

Spherical Maps. See Maps, n. 440, p. 204. 

Squirrel , flying, n. 444, .p. 389. 

Staiolo, a Meafure, ». 442, p. 263. 

Star of the Earth. See Stellaria, n. 443, j>. 360. 

Stellaria, an Herb good to cure mad Dogs, ibid. 

Sterling (James) of the Figure of the Earth, and the Vari¬ 
ation of Gravity on the Surface, n. 438, p. 98. 
Stoke-Damerell , Births and Burials there, n. 439, p. 171. 
5/cm on 8, 1734*5* Obfervations on it, 0. 442, 
p. 285. 

Stuart (Alexander) of a white Liquor, like Milk, in the 
Room of Serum, after Blood had flood fome time, 0.442, 
p. 289. 

Sucking-fijh. Set Remora, ». 43 8 > P- n 3 * 

Sun* Its A&ton the original Caufe of the Trade-winds, 

0. 437 * 5 8 * , 

-and Moon, why they appear larger, when near uie 
Horiaon, 0. 444, p. 404. 

Edipfed. See Solis, n. 442, p, 294, 

-- ’ fears, 



INDEX. 


T. 

'Tears, how they pafs through the Purffa Lacryimlia , n. 437, 

f. 56 . 

Vellum Eclipfis , ». 442, p. 294. vide SolUEclipfn, 

tefludo manna, n. 438, p. 116. 

tbames River, an high Tide in it, n. 440, p. 198. 

thermometer, Quicklilver, by M. de & JJls , )t. 441» p» 221.. 
thoracis Perforation n. 441, p- 231. 
thunder and Lightning , analogous to the Electric Fire, 
43^) jp* 24* 

7U?, an high one, i3?£. 16. 1735-6. n, 440, p. 198. 
torioife. Sean. 438, p. 1x6. 
tortoife-fxlly what, n. 438, p. 117. 
trade-winds* theCaufeof them, n, 437, p. 58. _ _ 
triewald (Martin ) an Improvement of the Diving-Bell, 
». 444, p. 377. 

turpeth Mineral given to mad Dogs,' n. 441, p, 246. 
turtle. Set Sea-tortoife* #.43$, p. 116. 
tyro's Notes, for Numbers* ». 439, p. 124. 

V. 

Voter (Abrahamus) E&minatie FtUri Lapidis Mexicam* 
n. 438, p. 106 , 

—-—~- Affedlus cutamus ftngularis, n. 440, 

p. 1 99. 

' Variation of the Needle, obferved in a Voyage to Httdfon* s- 
Itey* ». 442* p- 270. 

Venomus Bites* Cures Tor them, », 443, p. 319, 

Venus and Luna in Conjundtion, n. 44a, p, z6j ., 

Viper and Snake* the Different,, > P« a 5t* 

«*wthe Effects 'of its Bite on a Man and other Animals, 


». 443* P- 3*3« 

—a Remedy-for its Bite* ». 443, p. 313* 315* 

—will not bite one’s Hand when fsneered with Oil, 
«• 444, i p. 395. 

VipiMUt 



index. 


Piper-oil, its Eflfe&s againft the Bite of a Viper, n, 444, 
p. 396. 

Virginia, a Sort of Deer there, n. 444, p. 387. 

Vitemberga faSlce Qbf. Afironom. Meteorology & Pbyfic. 1733, 
77. 441, p. 238. and 1734, n. 442, p. 266. 

Vulcano's, a Caufe of 'them, n. 442, p. 2*84, 

W. 

Wallis (Dr.) of an ancient Date, n, 439, p. 120. miftaken, 
i&d. p. 129. 

Wampam , /722&J72 Money, 72. 44 L P> 2 5 %• 

Wampoofe , a Sort of Moofe-Deer, n. 444, p. 385. 

Remarks upon an ancient Date found at 
Widgell-hall , 72.439, p. 1x9. and of another at Worcejler, 
ibid. p. 136. 

.. . (William) his Quadrant, n. 442, p. 280. 

Wajfe (Jofepb) of an Earthquake in Northamptonjhire, OS. 

10, 1731, 72. 444> P- 3 6 7* 

Water-Armour , its Dangeroutfnefs, 72. 444, p. 377. 

__ an Ebullition and Light produced in it by Ele&ricity, 

72. 436, p. 24. 72. 439, p. 168. 

Weather, Obfervations of it, in a Voyage to Hudfon's-Bay, 


72. 442, p. 270. 

Weeping, after the Fijlula Eacrymcdis, how cauieu, and how 


prevented, 72.437, p . 55, 57* 

Weidler (Job. Frid.) Obf. Ajtrommicce, Pbyftcts ts? Meteora- 
logiccs Vitembergge 1733, 72.441,^.238. and 

1734, 72. 442, p. 266. 

........ Obf. Eclipfeos Luna, OS. 2, 1735, 


Vitembergae, 72-. 443, p. 359. 

Wheel, A, for changing the Air in a Room, 72. 437, p. 41. 
Wicks (John) his Cafe, of Milk inftead of Serum, ». 442, 


p. 289. 

Widgell-Hall, an ancient Date there, 72.439, P* 11 9 * 
Winds, Trade, their Caufe, 72, 437, p. 5^*3 
Woman bit by a Viper, n. 444, p. 39 ^‘ 


Womb 



INDEX. 

Womb of a Woman, a bony Subftance found in it, n. ‘440, 
$• 189. 

Womjier , an ancient Date there, n. 439, p. 132,130. 
Wounds in the Guts, Obfemtions of them, ». 443 * P- 33 & 

* Y» 

TapW) a Sort of Tea, #. 44 *> P- 2 5 &* 


finis. 




